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[M15℄ ZK 68 5452
M31-RV 5410
MSX5C G252.1851+40.6061 5401
MSX6C G026.5153+00.4088 5500
[NGC 7129℄ V1 {V3 5406
NSV 00016 5409
NSV 00308 5478
NSV 01982 5478
NSV 02904 5435
NSV 02910 5435
NSV 02911 5435
NSV 02925 5435
NSV 03025 5435
NSV 04082 5401
NSV 04796 5478
NSV 06068 5490
NSV 07549 5401
NSV 07865 5424
NSV 08001 5446
NSV 08095 5446
NSV 08097 5446
NSV 08132 5446
NSV 08184 5446
NSV 08293 5424
NSV 09245 5490
NSV 09820 5481
NSV 10115 5481
NSV 10400 5489
NSV 11266 5401
NSV 25610 5475
ROTSE1 J130549.16+383706.1 5403
ROTSE1 J131047.78+364407.2 5403
ROTSE1 J133413.76+312125.0 5403
ROTSE1 J140205.83+340239.1 5403
ROTSE1 J161331.84+323439.6 5442
[S84e℄ IV v103 5459
[S84e℄ IV v104 5459
[S84e℄ IV v106 5459
[S84e℄ IV v107 5459
[S84e℄ IV v108 5459
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Star IBVS No.
[S84e℄ IV v201 5459
[S84e℄ IV v301 5459
[S84e℄ IV v401 5459
S 10134 5409
SAO 73772 5423
SAO 82326 5423
SAO 84309 5449
StM 138 5401
SV R 038 5478
SV R 039 5478
SV R 089 5478
SV R 206 5478
SV R 352 5478
TASS J174643.5 040811 5461
TYC 1648 525 1 5500
TYC 2047 320 1 5449
TYC 2379 665 1 5408
TYC 2511 167 1 5411
TYC 2597 679 1 5496
TYC 3667 826 1 5500
USNO-A2.0 0600 00386907 5500
USNO-A2.0 0675 29051924 5500
USNO-A2.0 0975 05664710 5500
USNO-A2.0 0975 20094153 5500
USNO-A2.0 1050 04473675 5500
USNO-A2.0 1050 01146056 5500
USNO-A2.0 1050 01201364 5429
USNO-A2.0 1050 19031360 5500
USNO-A2.0 1050 19244897 5428
USNO-A2.0 1125 07492086 5500
USNO-A2.0 1125 07562489 5500
USNO-A2.0 1125 07685034 5500
USNO-A2.0 1125 07709696 5500
USNO-A2.0 1125 18452169 5500
USNO-A2.0 1200 07792474 5500
USNO-A2.0 1200 07798871 5500
USNO-A2.0 1275 00120038 5500
USNO-A2.0 1350 18288664 5500
USNO-A2.0 1425 14529683 5500
USNO-A2.0 1425 15156364 5500
USNO-B1.0 0824 0264160 5401
USNO-B1.0 0834 0296187 5401
USNO-B1.0 0839 0602533 5401
Star IBVS No.
USNO-B1.0 0844 0397216 5500
USNO-B1.0 0847 0554572 5401
USNO-B1.0 0858 0334726 5401
USNO-B1.0 0867 0188840 5401
USNO-B1.0 0874 0221669 5401
USNO-B1.0 1091 0130715 5500
USNO-B1.0 1320 0191566 5500
USNO-B2.0 1018 0170646 5500
Var75 Cep 5461
Var76 Cyg 5461
VXR45 5427
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NEW AND SUSPECTED MIRA VARIABLES ON STARDIAL IMAGES
WILS, P.
Vereniging Voor Sterrenkunde, Belgium; email: Patrik.Wilsronos.be
The Stardial system onsists of an autonomous drift-san CCD amera, run by the
University of Illinois at Urbana-Champaign (MCullough and Thakkar, 1997). One im-
age per day is taken of eah 85 degree area of sky entered at a delination of  4
Æ
,
when the region is near the meridian. The system is therefore ideally suited to fol-
low long period variables (see e.g. Bedient, 2001). Images are publily available at
http://www.astro.uiu.edu/stardial/.
This paper reports on observations of 9 Mira stars, six of whih were suspeted vari-
ables already before, four of them atalogued in the NSV and NSVS. The three other
Mira variables are new.
The available images, spanning the years 1999 to the end of 2002 or early 2003, of a
partiular region were treated as follows. First, photometry was done using the XVista
programs written by Mihael Rihmond
1
. His math programs were then used to trans-
form image oordinates to sky oordinates by omparing star positions from the Tyho
atalogue. The programs have at this time essentially produed lists of sky oordinates
with raw magnitudes. Then the tehnique of ensemble photometry (Honeyutt, 1992)
was applied to produe homogeneous magnitudes for all the images of the region. Sine
a non-standard red broadband lter is used by Stardial, the magnitudes obtained annot
really be ompared to magnitudes obtained with standard lters. Therefore no attempt
was made to transform the magnitudes to a standard system. Only a simple translation
was applied to x the zero point of the magnitude sale, in suh a way that for Tyho stars
with  0:1 < B   V < 0:1, Tyho V magnitudes and Stardial magnitudes are aligned as
muh as possible. Error bars on the magnitudes are a ombination of the photon statistis
errors and the errors on the ensemble solution for a partiular night.
In the data set, long period variables were then searhed for by using the Mean Square
Suessive Dierene tehnique (von Neumann et al., 1941). This method assumes that
the deviation between subsequent data points is small ompared to the total variation for
a time series showing a trend. In this way a number of long period variables ould be
disovered and known and suspeted variables reovered. This paper reports on nine Mira
variable stars, presented in Table 1. The rst olumn gives the USNO-B1.0 identiation
of the objets, exept for two ases where exat identiation proved impossible (note
that the Stardial pixel size is 36
00
, whih is not aurate enough for orret identiation
1
http://spiff.rit.edu/tass/pipeline/pipeline.html
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in rowded elds). The following olumns ontain the IRAS identiation when available,
the Julian Date of an observed maximum, the period in days, the amplitude in Stardial
magnitudes, and remarks and other identiations. The periods of these stars have been
determined using the PDM tehnique (Stellingwerf, 1978). Light urves are presented in
Figures 1 and 2.
Table 1. Data on nine Mira variables
USNO-B1.0 IRAS JD Max Period Amplitude Remark
[d℄ [m℄
0874-0221669 07454-0228 2451491 293 2.0 1
0867-0188840 08239-0307 2451538 323 2.0 2
0824-0264160 { 2451950 364 2.0 3
0834-0296187 16112-0624 2451350 232? > 3 4
0858-0334726 17440-0407 2451310 349 > 2:0 5
? 18108-0503 2452491 340 1.5
? 18413-0641 2452516 260: > 3 6
0847-0554572 19456-0522 2452470 290: 2.5 7
0839-0602533 19582-0613 2452540 115? > 1:5
1 GSC 04836-01821 = CSS 401 (Stephenson 1984)
Magnitude in maximum varies by at least 0.5 mag
2 NSV 4082 = GSC 04853-01862
3 NSV 18400 = MSX5C G252.1851+40.6061 = StM 138 (Stephenson 1986)
4 NSV 7549 = BV 1112, amplitude from USNO-B1.0 B1 and R1
5 TASS J174643.5-040811 (Rihmond et al. 2000)
6 NSV 11266 = BV 1635
7 GSC 05154-01249, lose ompanion 5
00
E
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Figure 1. Light urves of ve Mira stars.
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Figure 2. Light urves of the remaining four Mira stars.
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DISCOVERY OF A BRIGHT ECLIPSING BINARY
IN THE PLEIADES CLUSTER
TORRES, G.
Harvard-Smithsonian Center for Astrophysis, 60 Garden St., Mail Stop 20, Cambridge, MA 02138, USA;
e-mail: gtorresfa.harvard.edu
The bright (V = 6:83) Pleiades luster member HD 23642 (Hertzsprung designation
H III-1431, HIP 17704, 03
h
47
m
29:
s
45 / +24
Æ
17
0
18:
00
0, J2000,SpT A0V) was the rst double-
lined spetrosopi binary to be disovered in that luster, by Peare (1957) and Abt
(1958). The period is 2.46 days and the orbit is essentially irular. Abt onsidered
elipses possible, but this was never onrmed. The availability of 66 aurate photometri
measurements (typial error 0.008 mag) from the Hipparos mission (ESA, 1997) over a
3-year interval prompted us to investigate this suggestion, and we indeed found strong
indiations of a dip in brightness at about the expeted phase for a seondary elipse.
Beause of the time elapsed sine the spetrosopi measurements by Peare (inter-
val 1943-1949) and Abt (Nov-De 1957), and the limited preision of the orbital periods
derived independently by the two investigators, we ombined the measurements to ob-
tain a more aurate ephemeris suitable for prediting elipses some 35 years into the
future, at the mean epoh of the Hipparos observations. Weights were assigned to
the photographi radial veloities aording to the information in the original soures,
and a veloity oset was allowed for (but was found to be insigniant). The result,
Min I (HJD) = 2;434;127:6203(80) + 2:4611240(90) E, leads to the folded plot of the
Hipparos data seen in Figure 1a. The 5 faintest measurements luster very lose to the
predited time of seondary elipse, and are essentially within the unertainty in that
predition indiated by the horizontal error bars.
In order to improve the period further, we obtained additional high-resolution ehelle
spetra of HD 23642 with the 1.5-m Wyeth reetor at the Oak Ridge Observatory (Har-
vard, Massahusetts). The four single-order spetra over 45

A entered at 5187

A,
and have a resolving power of = = 35;000. We derived radial veloities for both
omponents using the two-dimensional ross-orrelation tehnique TODCOR (Zuker
& Mazeh 1994). Typial unertainties are 1{1.5 km s
 1
, far superior to the veloities
from the older soures. Merging these veloities (weighted appropriately) with those of
Peare and Abt yields a period that is more than an order of magnitude more preise:
Min I (HJD) = 2;436;096:5204(44)+2:46113329(66)E. The spetrosopi orbit is shown
in Figure 2, and the elements are given in Table 1. The preliminary light ratio we obtain,
at the mean wavelength of our observations, is l
B
=l
A
= 0:31 0:03, or m = 1:3 mag.
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Figure 1. Hipparos epoh photometry for HD 23642. (a) Data folded with the ephemeris derived
from the radial veloities of Peare (1957) and Abt (1958). The elipse phases are indiated with dotted
lines. The formal unertainty in the phases is indiated by the horizontal error bars. (b) Data folded
with the improved ephemeris derived by adding our new veloities. The phase unertainty is negligible
on the sale of this gure.
Figure 2. Radial veloity urve of HD 23642, with the observations by Peare (1957; open irles), Abt
(1958; open squares), and our new observations (lled symbols). The solid line is for the primary, and
the dashed line for the seondary. The enter-of-mass veloity is indiated by the dotted line.
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The Hipparos data folded with this new period are shown in Figure 1b. The apparent
dip in brightness is seen to shift even loser to phase 0.5, whih is unlikely to be a
oinidene. The elipsing nature of the binary is thus onrmed. Further support for
this is given by the large minimum masses (Table 1), in partiular for the primary, whih
is onsistent with the values expeted from the A0V spetral type.
Table 1. Combined spetrosopi solution for HD 23642.
Parameter Value
P (days) 2.46113329  0.00000066
 (km s
 1
) +6.1  1.7
K
A
(km s
 1
) 97.40  0.84
K
B
(km s
 1
) 140.47  0.85
e 0 (adopted)
T
max
(HJD) 2,436,095.9051  0.0040
a
A
sin i (10
6
km) 3.296  0.030
a
B
sin i (10
6
km) 4.754  0.030
a sin i (R

) 11.566  0.061
M
A
sin
3
i (M

) 2.027  0.032
M
B
sin
3
i (M

) 1.405  0.026
q M
B
=M
A
0.6934  0.0077
RV (Peare   Abt) (km s
 1
) +1.9  1.9
RV (Peare   new) (km s
 1
) +0.8  1.8
N
A
, N
B
(Peare) 21, 19
N
A
, N
B
(Abt) 15, 12
N
A
, N
B
(new) 4, 4

A
, 
B
(Peare) (km s
 1
) 8.9, 20.8

A
, 
B
(Abt) (km s
 1
) 3.1, 17.8

A
, 
B
(new) (km s
 1
) 1.68, 1.01
As seen in Figure 1b, there are no Hipparos observations near phase 0.0, and thus
the primary elipse was missed. A very tentative t to the seondary elipse performed
with the light urve program EBOP along with estimates of the omponents' properties
is shown in Figure 3. While the seondary elipse has a depth of 0.03 mag, the primary
is expeted to be approximately 0.07 mag deep. The elipses are thus grazing (i  78
Æ
),
and the system is well detahed.
HD 23642 appears to be the rst elipsing binary to be onrmed in the Pleiades
luster
1
, and it is quite remarkable that suh a bright star has not been inspeted arefully
before, partiularly sine it is known to be hemially peuliar (spetral lassiation
A0Vp(Si)+Am; Abt & Levato 1978). Further spetrosopi and photometri observations
of HD 23642 are underway to improve the orbits. Eventually this system may well yield
the rst dynamially determined stellar masses in the Pleiades, and may even have a
bearing on the issue of its distane.
1
A report by Prosser & Stauer (1993) about an anomalous dimming in the light of the Pleiades member H III-263,
possibly due to elipses, has yet to be onrmed.
4 IBVS 5402
Figure 3. Tentative EBOP light urve superimposed on the Hipparos epoh photometry of HD 23642.
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XVIII: GSC3022:996, CVn,
GSC2534:216 CVn, GSC2536:122, CVn, GSC2548:936 CVn AND VV CVn
BL

ATTLER, E.
1
; DIETHELM, R.
2
1
BBSAG, Shusselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-waldbluewin.h
2
BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelmastro.unibas.h
Observatory and telesope:
Private observatory Shusselaher, Wald, 0.15-m Starre refrator
Detetor: SBIG ST-7 CCD amera
Method of data redution:
Standard CCD-frame redution using AIP4WIN software
Method of minimum determination:
Kwee { van Woerden algorithm
Observed star(s):
Star name GCVS Coordinates (J2000) Comp./hek
type RA De star(s)
GSC3022:996
ROTSE1 J130549.16+383706.1 EW 13 05 49.2 +38 37 06 GSC3022:738 / GSC3022:964
GSC2534:216
ROTSE1 J131047.78+364407.2 EW 13 10 47.8 +36 44 07 GSC2534:733 / GSC2534:10
GSC2536:122
ROTSE1 J133413.76+312125.0 EW 13 34 13.8 +31 21 25 GSC2536:1064 / GSC2536:752
GSC2548:936
ROTSE1 J140205.83+340239.1 EW 14 02 05.8 +34 02 39 GSC2548:79 / GSC2548:10
VV CVn EB 13 17 41.7 +32 39 58 GSC2538:211 / GSC2538:255
Ephemeris:
Star name E 2400000+ P [day℄ Soure
ROTSE1 J130549.16+383706.1 52694.5006 0.357382 present paper
ROTSE1 J131047.78+364407.2 52691.6833 0.2459495 "
ROTSE1 J133413.76+312125.0 52691.7085 0.280563 "
ROTSE1 J140205.83+340239.1 52694.3796 0.260768 "
VV CVn 51246.681 0. 53314 "
2 IBVS 5403
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
GSC3022:996 (CVn) 51260.863 2 s none ROTSE1
51340.7375 4 p none ROTSE1
52601.583 2 p none
52691.4635 15 s none
52691.6397 10 p none
52694.4996 7 p none
52694.6772 6 s none
52721.3064 14 p none
52723.4485 10 p none
GSC2534:216 (CVn) 51274.8914 5 s none ROTSE1
51337.7364 9 p none ROTSE1
52337.5161 9 p none Diethelm 2002
52337.639 3 s none Diethelm 2002
52601.6656 10 p none
52691.4366 14 p none
52691.5599 10 s none
52691.6833 4 p none
52694.3889 7 p none
52694.5117 8 s none
52694.6339 8 p none
52721.3208 12 s none
52723.4119 9 p none
52723.5335 11 s none
GSC2536:122 (CVn) 51246.8100 6 p none ROTSE1
51260.7012 9 s none ROTSE1
52337.5003 10 s none Diethelm 2002
52337.643 2 p none Diethelm 2002
52601.6482 17 p none
52655.511 3 p none
52691.429 4 p none
52691.5258 16 s none
52691.7060 13 p none
52694.3743 11 s none
52694.5153 6 p none
52694.6550 4 s none
52721.3130 14 s none
52723.412 2 p none
52723.5523 5 s none
GSC2548:936 (CVn) 51304.8765 7 s none ROTSE1
51348.8201 10 p none ROTSE1
52655.5242 10 p none
52691.5112 16 p none
52691.6429 18 s none
52694.3801 7 p none
52694.5094 4 s none
52694.6420 8 p none
52721.3689 5 s none
52723.3241 8 p none
52723.4541 12 s none
52723.5856 13 p none
VV CVn 51246.681 4 p none ROTSE1
52287.640 2 s none Blattler 2002
52308.695 2 p none Blattler 2002
52344.4157 8 p none Blattler 2002
52347.354 3 s none Blattler 2002
52601.664 3 s none Blattler 2003
52655.504 7 s none Blattler 2003
52691.490 3 p none Blattler 2003
52694.424 5 s none Blattler 2003
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Explanation of the remarks in the table:
ROTSE1: Observations of Akerlof et al. (2000).
Remarks:
As a byprodut of the ROTSE1 CCD survey, a large number of new variables have
been disovered (Akerlof et al., 2000). In a series of papers, we report unltered
CCD observations for some of the lose binary systems (type EW) in the list of
Akerlof et al. (2000). This installment ontains information on four variables in
the onstellation CVn as well as a rst CCD light urve of the known variable
VV CVn. The ve stars were observed with our CCD equipment during several
nights between JD2452285 and JD2452723. A total of 175 CCD frames were mea-
sured of GSC3022:996, 183 frames of GSC2534:216, 176 frames of GSC2536:122,
138 frames of GSC2548:936 as well as 231 frames for VV CVn. Figures 1 through
5 show our observations folded with the elements given in the Table of Ephemeris.
These elements of variation are dedued from a linear t to the normal minima from
the ROTSE1 data and the timings of minimum derived from our data given in the
table of Times of Minima. The star VV CVn = SVS 1290 was reported to be vari-
able by Kurohkin (1961), who, based on photographi material, assigned the star
to the EA lass, providing the elements of variation stated in the GCVS. Aording
to the SIMBAD data base, no further observations have been reported until the
CCD photometry of the ROTSE1 survey (Akerlof et al., 2000). As an be inferred
from the CCD light urve, VV CVn belongs to the EB subtype of the elipsing
binaries with a marked dierene in amplitude between primary (0.55 mag) and
seondary (0.30 mag) minimum.
Figure 1. CCD light urve (without lter) of
GSC3022:996
Figure 2. CCD light urve (without lter) of
GSC2534:216
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Figure 3. CCD light urve (without lter) of
GSC2536:122
Figure 4. CCD light urve (without lter) of
GSC2548:936
Figure 5. CCD light urve (without lter) of VV CVn
Availability of the data:
Upon request from diethelmastro.unibas.h
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Wahmann (1966) disovered V524 Monoerotis [HBV 463, GSC 153 1410, RA(2000)=
6
h
59
m
1:
s
2, DEC(2000) = +02
Æ
12
0
51
00
℄ in his study of 38 variables in the eld SA 98. An
ephemeris (P = 0.28361714 d) and 39 times of minimum light are given in his paper. His
photographi light urve indiates that V524 Monoerotis is a W UMa ontat binary.
Homann (1981) presented a low-preision B light urve along with two times of minimum
light. He suggested that it is of A-type (more massive omponent is hotter). During a
reent observing run at Cerro Tololo InterAmerian Observatory in Chile, we were able
to inlude this 15th mag negleted very short period system in our observing shedule.
Our present observations were taken with the 0.9-m reetor and the CFIM T2K CCD
with standard UBV(RI)
C
lters on 31 Deember 2002 and 1 January 2003, by RGS.
The observations are available through the IBVS-website as 5404-t2.txt. The images
were alibrated and the magnitudes extrated using standard IRAF proedures. Around
100 observations were taken in eah pass band. An unnamed omparison star [RA(2000)
= 06
h
59
m
3:
s
8, DEC(2000) = +02
Æ
14
0
52
00
℄ and the hek star [GSC 153 1435, RA(2000)
= 6
h
58
m
54:
s
8, DEC(2000) = +02
Æ
15
0
37
00
℄ are shown in Figure 1 as C and K, with the
variable, V. Both BBSAG (1998, 1987, 1986, 1984) and Zejda (2002) give additional
times of minimum light.
Table 1: Times of Minimum Light, V524 Mon
JD Hel.
2450000+ Min Cyles O   C
1
O   C
2
2640.74555 (28) II  3.5 0.00086 0.00024
2641.73843 (66) I  0.0 0.00108 0.00046
Two mean epohs of minimum light were determined from a primary and seondary
elipse using and omparing the results from bisetion of hords and parabola ts. These
preision epohs of minimum light are given in Table 1 along with their standard errors
shown in parentheses. The data indiates a variable period. A linear ephemeris was
alulated using the most reent timings from the last 29,000 orbits.
HJD
MinI
= 2452641:73735(213)d+ 0:283616062(126)E(1):
2 IBVS 5404
The following quadrati ephemeris provides a good t to the available minima. Fifty
minima spanning some 82,500 yles or 64 years were used in this study.
HJD
MinI
= 2452641:73797(113)d+ 0:2836160386(9)E   1:1(1) 10
 11
E
2
:(2)
The linear residuals from the equations 1 and 2 are given as O   C
1
and O   C
2
above. The O   C
2
residuals are shown in Figure 2. Our quadrati result is signiant
at the 5 sigma level. This may indiate that the system is losing angular momentum via
magneti braking, i.e., it is slowly oalesing.
The UBV RI normalized ux light urves and the U B, B V and R I olor urves
of the variable are shown as Figure 4 as alulated from the dierential magnitudes (VAR -
COMP) versus phase. The probable errors of a single observation were under 1% in B,
V , and R and I and about 2.5% in U .
Figure 1. Finder hart
Figure 2. O   C residual plot
IBVS 5404 3
Figure 3. UBV light urves
Figure 4. RI urves
4 IBVS 5404
We have alulated models for the light urve. First we hand modelled a Binary Maker
2.0 (Bradstreet, 1992) solution in B and V . A shallow ontat W-type model gave the
best t. It inluded m2=m1 = 1:4 with a ll-out of only 5%. From these starting values
a simultaneous 5 olor syntheti light urve solution was alulated using the Wilson
Code (Wilson & Devinney, 1971; Wilson, 1990, 1994). The nal parameters inlude
m2=m1 = 1:84 (1), ll-out 4.5%, T1   T2 = 353(20) K, and an inlination 79.1(1). A
hot spot was modelled on the primary omponent (star 1). This inluded a o-latitude of
125(2) degrees and longitude 116(4) degrees, spot radius 14.3(7) and temperature fator of
1.142(9). Our UBVRI solution is shown overlaying the data in Figure 3 and 4. The urves
are of W-type, with the larger star having the ooler surfae. This indiates the presene
of heavy, saturated magneti ativity. The Rohe lobe model is shown as Figure 5.
Figure 5. Rohe lobe gure
We wish to thank Cerro Tololo InterAmerian Observatory for their alloation of ob-
serving time, and the grant from NASA administered by the Amerian Astronomial
Soiety whih supported this run.
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CCD OBSERVATIONS OF THE SHORT PERIOD
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As a part of our searh for solar type binaries with gas streams we observed the
negleted variable, UY Musae [Star\y" (Oosterho, 1928) GSC 8987 392,
(2000) = 12
h
30
m
47
s
, Æ(2000) =  66
Æ
01
0
52:
00
8℄. Oosterho gave seven times of minimum
light and a starting ephemeris (realulated by us),
HJD
MinI
= 2424293:41(1) + 0:56245(3)d E:[1℄
Standard errors in the last digit/s are given in parentheses. His photographi light
urves suggest that UY Mus is a near ontat binary.
Our present UBV RI light urves of UY Mus were taken at CTIO in Chile with the 0.9-
m reetor on 18, 19, 20, 23 May 2001, by RGS and DRF. The CFIM 2K  2K T2K CCD
amera operating in a 1K 1K quad amplier mode for fast readouts. Standard UBV R

I

Johnson-Cousins lters were used. More than 200 observations were taken in eah pass
band. The data are available through the IBVS-website as 5405-t1.txt. The light urves
and olor urves of the variable are given in Figures 1-2 as normalized ux versus phase.
The stars (GSC 8987 1279 (2000) = 12
h
30
m
43:
s
7, Æ(2000) =  65
Æ
59
0
45
00
) and (GSC 8987
1884, (2000) = 12
h
30
m
45:
s
7, Æ(2000) =  66
Æ
01
0
5
00
) were used as omparison and hek
stars, respetively. A nding hart of UY Mus (V), the omparison (C) and hek star
(K) are given in Figure 3.
Two mean epohs of minimum light were determined from U;B; V;R; I timings of
primary and seondary elipses: HJD = 2452047.6240(17) and 2452049.5920(5) using
parabola ts. We alulated the following ephemeris from our observations:
HJD
MinI
= 2452047:6240(4) + 0:56227(15)d E; [2℄
A linear t to all available timings of minimum light give:
HJD
MinI
= 2452047:62(3) + 0:5622769(14)
At this time we annot make a rm onlusion regarding the period behavior of this
system.
In modeling the light urve we rst used Binary Maker 2.0 (Bradstreet, 1992) to t
the B and V light urves. We tried both detahed and semi-detahed ongurations. In
2 IBVS 5405
the semi-detahed mode we tested both the primary omponent (more massive) and the
seondary omponent lling their assoiated ritial lobes. Only the latter gave satisfa-
tory ts to the light urve. The t indiated a q=0.6 with a primary omponent lling
96% of its Rohe lobe. Two spots were also inluded in our initial t. The smaller hot
spot is near the L1 point of the primary omponent and a larger ool solar type spot is
on the same omponent.
Using these starting values we alulated a simultaneous 5 olor syntheti light urve
solution with the Wilson Code (Wilson & Devinney, 1971; Wilson, 1990, 1994). The
solution indiates that the primary omponent is under-lling its Rohe lobe (ll-out =
94.4(1)%) while the seondary omponent is lling. This is similar to an Algol system.
Other parameters inlude a temperature dierene of T
1
  T
2
= 1280(3)K, mass ratio
m
2
=m
1
= 0:551(1) and an inlination of 81.69 degrees. Two spots were modelled as
follows: a stream spot with a temperature fator of 1.060(2) very near the L1 point of the
primary omponent and a solar type dark spot of radius 25.2(3) degrees with a T fator
of 0.970(1).
The solution is shown overlaying the data in Figures 1-2. A geometrial representation
of UY Mus with the two spots is given in Figure 4.
Large night to night variations in the light urve lead us to believe that the omponents
are saturated with magneti ativity. It is possible that the system was previously in
ontat and is undergoing TRO osillations. For a small stream spot with onservative
mass transfer indiates that the period is inreasing whih means that the omponents
are urrently separating. Further observations of elipse timings and arhival work are
needed to onrm this predition.
We wish to thank CTIO for their alloation of observing time, and a small researh
grant from the Amerian Astronomial Soiety whih supported this run.
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Figure 1. UBV light urves
Figure 2. RI light urves
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Figure 3. Finder harts
Figure 4. Rohe lobe gure
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THREE NEW PMS VARIABLES IN THE VICINITY OF NGC 7129
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The previous observations suggest that NGC 7129 is a region of ative star formation
(Magakian and Movsesian, 1997). The small emission nebula and the dark louds around
are a part from the giant moleular loud omplex in Cepheus. T Tauri and Herbig's
Ae/Be stars, Herbig-Haro objets, ollimated jets and ometary nebulae are observed in
the region of NGC 7129. One of the best-studied objets in this region is the Pre-Main
Sequene star (PMS) V391 Cep (Semkov, 2003). The star lie in the dark louds 40
0
northwest from the enter of NGC 7129. In this paper we present photometri data for
tree new PMS variables in the lose proximity of V391 Cep.
Our CCD photometri observations were made with three telesopes: the 2-m RCC and
the 50/70/172 m Shmidt telesopes of the National Astronomial Observatory Rozhen
(Bulgaria) and the 1.3-m RC telesope of the Skinakas Observatory
1
of the Institute of
Astronomy, University of Crete (Greee). The observations ware taken with the purpose
to study variability of V391 Cep and all information onerning used CCD ameras, lters,
exposures, standards and aperture photometry is summarized in Semkov (2003).
Figure 1. Finding hart of the new variable stars
The nding hart of the new variable stars is presented in Fig. 1. New variables are
labeled V1, V2 and V3 in order of their R. A. The position of V391 Cep is also marked
on the gure. The eld is 10
0
 10
0
, north is at the top and east to the left. The hart is
retrieved from the STSI Digitized Sky Survey Seond Generation Red. The positions of
the tree new variables (J2000.0) in the Aladin Sky Atlas are:
1
Skinakas Observatory is a ollaborative projet of the University of Crete, the Foundation for Researh and Tehnology
- Hellas, and the Max-Plank-Institut fur Extraterrestrishe Physik.
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V1 R.A. = 21
h
40
m
11:
s
75 and De = 66
Æ
30
0
21:
00
4
V2 R.A. = 21
h
40
m
22:
s
88 and De = 66
Æ
36
0
31:
00
6
V3 R.A. = 21
h
40
m
38:
s
79 and De = 66
Æ
35
0
02:
00
7
The results from our CCD photometri observations of V1, V2 and V3 are given in
Tables 1, 2 and 3 respetively. The tables ontains Date, Julian Date, V magnitude,
B   V , V   R
C
and V   I
C
indies and telesope used. The V -light urves of the new
variables are presented in Fig. 2, Fig. 3 and Fig. 4. V2 and V3 were disovered as
variables during our ampaign to alibrate a standard omparison sequene in the eld of
V391 Cep. The both objets exhibit extended emission a harateristi typial of PMS
stars. The new variable V1 was disovered and as an H emission soure in our objetive
prism survey (Semkov and Tsvetkov, 1986).
Our observations reviled that the V1, V2 and V3 show irregular variability with ampli-
tudes of 0:
m
7, 1:
m
1 and 1:
m
2 (V -light) respetively. Having in mind the observed irregular
variability, extended emission around V2 and V3 and observed H emission for V1 it is
possible to suspet that the tree new variables belong to the lass of PMS stars.
JD (24...)
V
16.6
16.4
16.2
16.0
51700 51900 52100 52300 52500 52700
Figure 2. V -light urve of V1 during the period of observations
JD (24...)
V
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
51600 51800 52000 52200 52400 52600 52800
Figure 3. V -light urve of V2 during the period of observations
JD (24...)
V
18.4
18.2
18.0
17.8
17.6
17.4
17.2
17.0
51600 51800 52000 52200 52400 52600 52800
Figure 4. V -light urve of V3 during the period of observations
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Table 1: Photometri observations of V1 in the period Otober 2000 - November 2002
Date J.D. (24. . . ) V B   V V  R
C
V   I
C
Tel.
29.10.2000 51847.379 16.28 1.32 0.83 1.88 Sm
30.10.2000 51848.419 16.04 1.36 0.81 1.75 Sm
24.12.2000 51903.287 16.16 1.13 0.89 1.88 Sm
27.05.2001 52057.492 16.40     1.58 Sm
5.02.2002 52311.261 15.99 1.14 0.83 1.92 Sm
6.02.2002 52312.259 16.29   0.80 1.83 Sm
7.02.2002 52313.247 16.65 1.84 0.99 2.08 Sm
8.06.2002 52433.536 16.03 1.26 0.82 1.76 1.3m
3.10.2002 52551.459 16.05   0.79 1.64 Sm
4.10.2002 52552.487 15.99   0.77 1.71 Sm
29.10.2002 52577.375 16.08 1.20 0.81 1.82 Sm
30.10.2002 52578.371 16.19 1.34 0.87 1.90 Sm
31.10.2002 52579.275 16.09 1.12 0.83 1.75 Sm
1.11.2002 52580.258 15.94 1.21 0.78 1.73 Sm
26.11.2002 52605.233 15.96     1.76 Sm
28.11.2002 52607.258 16.30 1.29 0.87 1.94 Sm
29.11.2002 52608.246 16.20 1.28 0.87 1.91 Sm
Table 2: Photometri observations of V2 in the period June 2000 - Marh 2003
Date J.D. (24. . . ) V B   V V  R
C
V   I
C
Tel.
22.06.2000 51718.449 18.14   1.07 2.24 1.3m
23.06.2000 51719.448 17.69 1.32 1.04 2.18 1.3m
24.06.2000 51720.384 17.67 1.34   2.18 1.3m
11.07.2000 51736.507 18.21 1.28 1.02 2.21 1.3m
30.10.2000 51848.419 18.61   1.28 2.37 Sm
24.12.2000 51903.287 17.97   0.89 2.14 Sm
5.07.2001 52095.559 18.01 1.12 1.08 2.16 1.3m
6.07.2001 52097.298 17.99     2.21 1.3m
8.07.2001 52099.293 17.91     2.10 1.3m
16.07.2001 52106.536 18.02 1.34   2.22 1.3m
7.08.2001 52128.528 17.80 1.33   2.15 1.3m
1.09.2001 52153.592 18.15 1.54   2.41 1.3m
2.09.2001 52154.575 17.74 1.06   2.19 1.3m
5.09.2001 52157.546 18.42     2.39 1.3m
5.02.2002 52311.261 17.72   1.20 2.34 Sm
6.02.2002 52312.259 17.53   0.87 2.00 Sm
7.02.2002 52313.247 17.68   0.75 1.88 Sm
8.06.2002 52433.536 18.31 1.38 1.13 2.29 1.3m
24.06.2002 52449.532 17.99     2.05 1.3m
16.07.2002 52471.540 18.32     2.36 1.3m
23.08.2002 52510.564 17.83 1.53 1.13 2.23 1.3m
29.10.2002 52577.375 17.75   0.78 2.07 Sm
30.10.2002 52578.371 17.88   0.96 2.14 Sm
31.10.2002 52579.275 18.19   1.23 2.43 Sm
1.11.2002 52580.258 17.86   1.01 2.26 Sm
28.11.2002 52607.258 17.76   1.07 2.32 Sm
29.11.2002 52608.246 17.72   1.12 2.31 Sm
27.02.2003 52697.599 17.73 1.37 1.10 2.13 2m
28.02.2003 52698.559 17.63 1.38 1.09 2.15 2m
2.03.2003 52700.547 17.57 1.29 1.11 2.20 2m
3.03.2003 52701.509 17.64   1.12 2.14 2m
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Table 3: Photometri observations of V3 in the period June 2000 - Marh 2003
Date J.D. (24. . . ) V B   V V  R
C
V   I
C
Tel.
13.06.2000 51709.485 18.10   1.27 2.63 1.3m
14.06.2000 51710.497 17.52   1.16 2.44 1.3m
15.06.2000 51711.493 17.43   1.14 2.44 1.3m
16.06.2000 51712.490 18.01 1.21   2.49 1.3m
21.06.2000 51716.512 17.77 1.71 1.18 2.49 1.3m
21.06.2000 51717.392 17.21     2.36 1.3m
22.06.2000 51718.449 17.41 1.63 1.12 2.40 1.3m
23.06.2000 51719.448 18.15 1.67 1.19 2.50 1.3m
24.06.2000 51720.384 17.38 1.92   2.40 1.3m
11.07.2000 51736.507 17.72 1.80 1.17 2.53 1.3m
29.10.2000 51847.379 17.25   1.18 2.51 Sm
30.10.2000 51848.419 17.26 1.29 1.26 2.61 Sm
24.12.2000 51903.287 17.16   1.09 2.42 Sm
5.07.2001 52095.559 17.48   1.07 2.34 1.3m
6.07.2001 52097.298 17.52     2.37 1.3m
8.07.2001 52099.293 17.61 1.54   2.32 1.3m
16.07.2001 52106.536 17.69 1.71   2.42 1.3m
7.08.2001 52128.528 17.39 1.74   2.38 1.3m
1.09.2001 52153.592 18.20 1.13   2.78 1.3m
2.09.2001 52154.575 17.65 1.24   2.56 1.3m
5.09.2001 52157.546 17.79     2.67 1.3m
5.02.2002 52311.261 17.61   1.16 2.58 Sm
6.02.2002 52312.259 17.31   1.26 2.57 Sm
7.02.2002 52313.247 17.30   1.14 2.59 Sm
8.06.2002 52433.536 17.38 1.74 1.19 2.49 1.3m
24.06.2002 52449.532 17.64     2.62 1.3m
16.07.2002 52471.540 18.36     2.66 1.3m
23.08.2002 52510.564 17.51 1.41 1.24 2.54 1.3m
29.10.2002 52577.375 17.30   1.15 2.59 Sm
30.10.2002 52578.371 17.68   1.08 2.46 Sm
31.10.2002 52579.275 17.90   1.21 2.42 Sm
1.11.2002 52580.258 17.41   1.12 2.57 Sm
28.11.2002 52607.258 17.27   1.13 2.50 Sm
29.11.2002 52608.246 17.81   1.17 2.62 Sm
27.02.2003 52697.599 17.30 1.49 1.19 2.33 2m
28.02.2003 52698.559 18.28 1.44 1.32 2.48 2m
2.03.2003 52700.547 17.30 1.43 1.16 2.30 2m
3.03.2003 52701.509 17.68   1.24 2.47 2m
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
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Observatory and telesope:
30-m Maksutov telesope of the Ankara University Observatory and 40-m
Cassegrain telesope of the T

UB
_
ITAK
y
National Observatory.
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier.
Method of data redution:
Redution of the observations were made in the usual way (Hardie 1962).
Method of minimum determination:
Times of minima were determined by the method of Kwee and van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
V376 And EW 02 35 11 +49 51 37 BD+49 699 51644.3215 0.798669 1
HV Aqr EW/KW/RS 21 21 24  03 09 36 BD 03 5184 48835.7742 0.3744576 2
SV Cam EA/DW/RS 06 41 19 82 16 02 BD+82 0176 52282.4579 0.59307301 3
V776 Cas EW 01 53 23 +70 02 33 BD+69 118 52556.3106 0.44041618 4
CG Cyg EA/SD/RS 20 58 13 +35 10 29 BD+34 4216 52490.4173 0.6311436 3
SW La EW/KW 22 53 41 +37 56 18 BD+37 4715 52505.5960 0.32071417 3
ET Leo EW 10 33 25 +17 34 27 HD 91149 48499.9714 0.3465039 4
V781 Tau EW/KW 05 50 13 +26 57 43 HD 38980 52554.9210 0.344908 5
DI Peg EA/SD 23 32 14 +14 58 08 BD+14 5004 25918.3597 0.71181663 6
V357 Peg EW 23 45 35 +25 28 18 BD+25 5001 48500.3159 0.578452 7
Soure(s) of the ephemeris:
1.: Ruinski et al. (2001); 2.: Molik & Wolf (2000); 3.: Pribulla et al. (2002);
4. this study; 5.: Nelson (2003); 6.: Vinko (1992); 7.: ESA (1997)
y
T

UB
_
ITAK : The Sienti and Tehnial Researh Counil of Turkey
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V376 And 52595.5273 0.0006 I BV  0.0090 El-Kr
HV Aqr 52491.4263 0.0001 II BV 0.0098 Kt-Cn
52545.3387 0.0003 II BV 0.0003 Tn-Krk
52596.2606 0.0003 II BV  0.0040 Kt-Gz
SV Cam 52674.4757 0.0001 I UBV  0.0034 El-Ak
V776 Cas 52556.3107 0.0005 I UBV 0.0000 Sn- El
52556.5306 0.0004 II UBV  0.0003 El-Sn
CG Cyg 52497.3603 0.0001 I BV 0.0004 El-Ct
52498.3099 0.0003 II BV 0.0033 Kt-Tr
SW La 52503.5114 0.0002 II BV 0.00004 Tn-Bl
52517.4617 0.0001 I BV  0.0007 Tn-Dm
52538.3082 0.0001 I BV  0.0006 Tn-Krk
52538.4700 0.0002 II BV 0.0008 Tn-Krk
ET Leo 52726.2833 0.0005 I BV R 0.0148 Tn-Krk
52726.4488 0.0005 II BV R 0.0071 Tn-Krk
DI Peg 52594.3820 0.0003 I BV  0.0177 Tn-Bl
V357 Peg 52526.3326 0.0003 I BV  0.0094 Kt-Cn
V781 Tau 52594.5853 0.0002 I BV 0.0089 Tn-Dm
Explanation of the remarks in the table:
Ak: O. Aksu, Bl:
_
I. Bula, Cn: D. C nar, C t: C. Cetintas, Dm: M. Demirhan,
El: A. Elmasl, Gz: A.P. Gozler, Kr: A. Kara, Krk: T. Karakas, Kt: E. Kutdemir,
Sn: H. V. Senav, Sz: A. S. Sezgin, Tn: T. Tanrverdi, Tr: B. Turhanoglu, Yl: M.
Ylmaz
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ERRATUM FOR IBVS 5407
We notied an error in the minima of ET Leo whih should be orreted as:
Mean time 52726.2809, Mean error 0.0004 Min I (BVR)
Mean time 52726.4513, Mean error 0.0002 Min II(BVR)
Taner TANRIVERDI
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OBSERVATIONS OF HD 279684
ROBB, R. M.
1;2;3
; INGRAHAM, P. J.
3
; WRIGHT, N. H.
3
1
Guest User, Canadian Astronomy Data Centre, whih is operated by the Herzberg Institute of Astrophysis,
National Researh Counil of Canada
2
Guest Observer, Dominion Astrophysial Observatory, whih is operated by the Herzberg Institute of As-
trophysis, National Researh Counil of Canada
3
Dept. of Physis and Astronomy, University of Vitoria, Vitoria, BC, Canada, V8W 3P6; e-mail: robbuvi.a
Our understanding of the solar dynamo an be furthered by studying stars with a-
tive regions. These stars an be disovered by searhing for X-ray soures with periodi
sinusoidal photometri variations. The star HD 279684 is atalogued as the X-ray soure
1RXSJ041702.1+353116 by the ROSAT satellite (Voges et al., 1999). It is in the TYCHO
Catalogue (ESA, 1997) as TYC 2379-665-1 and has its parallax measured to be 16262
mas giving a nominal distane of about 4 to 10 parses and (B   V ) of 1.1, whih agrees
with the HD spetral lass of K0. 2MASS measurements of HD 279684 reveal that J=8.75,
H=8.20 and K=8.07 all with an unertainty of about 0:02. All these olour measure-
ments are onsistent with a spetral lass of K4V1 Assuming a main sequene K4 star
implies an absolute magnitude of aboutM
V
= 7:00:1 so with an apparent magnitude of
V
T
= 10:72 0:1 a seond estimate of the distane would be about 50 5 parses, whih
is probably more aurate than the Hipparos parallax.
Figure 1. Finder hart labelled with the GSC identiation numbers from region 2379.
The University of Vitoria observations were made with our automated 0.5m telesope,
Star I CCD and redued in a fashion similar to that desribed in Robb and Greimel (1999).
The eld of stars observed is shown in Figure 1.
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Table 1: Stars observed in the eld of HD 279684=GSC 2379-0665
Star R.A. De. GSC R Std Dev Std Dev
GSC Id J2000 J2000 Mag. Mag. Between Within
0665 04
h
17
m
01:8
s
35
Æ
31
0
17.1
00
10.5  0.787 0.041 0.005
1021 04
h
17
m
07:7
s
35
Æ
32
0
33.3
00
11.5      
1013 04
h
16
m
55:0
s
35
Æ
34
0
37.0
00
12.1 0.969 0.005 0.004
0461 04
h
17
m
00:9
s
35
Æ
35
0
39.3
00
12.9 1.558 0.010 0.005
0687 04
h
16
m
53:3
s
35
Æ
33
0
26.7
00
13.2 1.988 0.014 0.013
0441 04
h
16
m
48:3
s
35
Æ
35
0
06.1
00
13.6 2.257 0.006 0.014
0207 04
h
16
m
52:7
s
35
Æ
34
0
34.7
00
14.0 2.573 0.011 0.018
0173 04
h
16
m
57:2
s
35
Æ
34
0
56.5
00
14.0 2.917 0.022 0.029
0407 04
h
17
m
10:9
s
35
Æ
31
0
48.7
00
13.7 2.389 0.023 0.018
The Julian Dates of observation (-2450000) are 2682, 2683, 2694, 2695, 2697-2700, 2726
and 2734. Table 1 lists the stars' identiation numbers and magnitudes from the Hubble
Spae Telesope Guide Star Catalogue (GSC) (Jenkner et al., 1990) and positions from
the USNO-A 2.0 atalogue (Monet et al., 1998). All observations were made using a lter
idential to the Cousins R.
Our dierential R magnitudes are alulated in the sense of the star minus
GSC 2379-1021. Brightness variations during a night were measured by the standard
deviation of the dierential magnitudes and are listed for the most photometri night in
the last olumn as \Std Dev Within". A\Std Dev Within" one night of 0.004 sets an
upper limit on variations of an hourly timesale. For eah star the mean of the nightly
means is shown as R in Table 1. The standard deviation of the nightly means is a
measure of the night to night variations and is alled \Std Dev Between" in Table 1. The
smallest \Std Dev Between" is 0.005 magnitudes. This exellent photometry shows that
night to night variations in GSC 2379-1021 must be less than a few millimagnitudes.
0 1 2 3 4 5
Inverse Period in Days
0
0.0005
0.001
0.0015
0.002
Ch
i S
qu
ar
ed
Figure 2. Periodogram for sine urve t to photometri data
The star HD 279684 varied in brightness during some nights and had obvious variations
from night to night. Sine urves of various periods were tted to the data and the hi
squared value is plotted as a funtion of period in Figure 2. Plots of the light urve
at the period orresponding to eah of the minima of hi squared showed that the only
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reasonable period was approximately 1.75 days. A plot at twie this period did not show
any improvement in the satter. Our best estimate of the ephemeris is:
HJD of Maximum Brightness= 2452681:
d
05(7)+1:
d
75(1)E.
where the unertainty in eah nal digit is given in brakets. In Figure 3 the dierential
R
C
magnitudes phased at this period are plotted. The light urve is typial of stars
with ative regions and/or spots suh as BY Dra. Spot size and/or position hanges that
are usual on ative dwarf stars explain the disontinuities on the light urve, whih was
observed during 30 rotations.
Figure 3. R ltered light urve of HD 279684 with dierent symbols for dierent nights.
The night shown in open irles in Figure 3 is replotted at a larger sale in Figure 4. We
see that the brightness variation is aused by a are on the star, ourring at Helioentri
Julian Date 2452694.813 with an amplitude of 0.04 magnitudes in R band.
694.75 694.8 694.85
Heliocentric Julian Date −2452000
−0.87
−0.85
−0.83
−0.81
D
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Figure 4. Flare on the star HD 279684
A spetrum of HD 279684 observed with the Dominion Astrophysial Observatory's
1.8m telesope is shown in Figure 5. The time of observation was 9:00 UT 18 Jan 2003,
whih orresponds to a phase of approximately 0.75. The obvious H emission line is a
harateristi of stars with ative regions. The great number and strength of the CaI and
FeI absorption lines are onsistent with late type stars.
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Figure 5. Spetrum of HD 279684 showing the H emission line at 6563

A
HD 279684 seems to be a fairly rapidly rotating late type dwarf star with ative regions
overing a signiant part of its surfae and energizing a hot orona produing X-rays.
While it is at about the distane of the Hyades luster and in the diretion to be an
outlying member, radial veloity and proper motion studies will be neessary to establish
its membership. Further spetral observations will be of interest to see if the H emission
will vary in intensity with phase. Photometri observations will be important to tell if
dierential rotation will modify the period and/or shape of the light urve.
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NSV 16, THE ENIGMATIC VARIABLE IN CASSIOPEIA
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Name of the objet:
NSV 16 = S 10134
Equatorial oordinates: Equinox:
R.A.= 00
h
05
m
05:
s
41 DEC.= +59
Æ
39
0
01:
00
3 2000
Observatory and telesope:
Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrograph
Detetor: Photoplate
Filter(s): None
Comparison star(s):
 (J2000) Æ (J2000) B
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Transformed to a standard system: B
pg
Standard stars (eld) used: Calibrated using the photoeletri
standard sequene in NGC 225
(Hoag et al., 1961)
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Date(s) of the observation(s):
JD 2438587{2449274
Availability of the data:
Upon request
Type of variability: Unknown
Remarks:
The variable star NSV 16 (S 10134) was disovered by Homeister (1967). He
found variations between the photographi magnitudes 15:
m
5 and 17
m
, suspeted
intermediate-period variability, but ould not determine the variability type. The
star was faint on most of Sonneberg plates.
We studied the star on 411 plates of the Mosow olletion and found a very om-
plex pattern of variations between 14:
m
2 and fainter than 17:
m
2. Figure 1 displays
examples of seasonal light urves of dierent years, with apparently quite dierent
behavior. The rst two setions (two onseutive moonless intervals when pho-
tograps were aquired) from the upper panel of Fig. 1 are shown in more detail in
Fig. 2; whereas the rst of them is haraterized by almost onstant (high) bright-
ness, the star was fainter during the next month and seemed to vary quasi-ylially.
Finally, Fig. 3 shows short term variability on JD 2443079.
The star is faint in the major all-sky surveys (17.64B and 16.08R in GSC2.2; 18.10
and 17.66B, 15.94 and 16.49R; 15.39I in USNO B1.0). Its USNO A2.0 magnitudes,
based on plates taken on the same night in 1954, onrm the star's yellow or slightly
reddish olor (17.4B, 15.7R).
It is diÆult to attribute NSV 16 to any of the traditional variability types. At
the galati latitude b  3
Æ
, it is probably a Population I objet. The density of
stars around the objet is normal, without obvious nebulae. The objet denitely
deserves a CCD-photometri and spetrosopi study.
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Figure 1. The sample light urves of NSV 16 for three yearly seasons of observations. Open irles:
unertain estimates; open triangles: brighter limits.
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Figure 2. The rst two monthly seasons from the upper panel of Fig. 1.
Figure 3. The light urve of the Algol-like minimum of NSV 16 on JD 2443079.
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ACCURATE ASTROMETRIC POSITION FOR M31-RV
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A mysterious event took plae in the Andromeda galaxy in the summer of 1988, when
a star of the inner bulge region erupted, peaking at M
V
=  10:0. The event was dierent
from other novae disovered in M31 (e.g. Rosino, 1973; Ciardullo et al., 1990): at peak
brightness it displayed an M supergiant spetrum, as revealed by observations with the
Palomar 5m telesope by Rih et al. (1989). The short duration of the event, the faint
apparent magnitude and the delay of the announement until the outburst was already
over are responsible for limited observations on this very interesting and highly unusual
event, for whih theorists have not yet agreed on a shared interpretation.
The reent olorful happenings of V838 Mon, where a star erupted and beame - within
an expanding huge light eho - a supergiant with rst K, than M and later a spetrum
dominated by suh ool features as have been observed only in brown dwarfs (Munari et
al., 2002a; Geballe et al., 2002; Bond et al., 2003), have revitalized the interest in the
similar red variable of M31, ited in literature as M31-RV or M31-RedVar.
The disovery that V838 Mon is a binary system where the ompanion to the exploded
star is a massive B3V star (Munari et al., 2002b) and that it has developed a bright,
huge and long lasting light-eho (Henden et al., 2002) is a stimulus to a detailed investi-
gation, in partiular on HST arhive images, trying to loate the remnant - if any - of the
M31-RV event. The understandably very rowded HST images of the bulge of the An-
dromeda galaxy would greatly benet from the most preise astrometri position possible
for M31-RV. The same oordinates and a good nding hart would also support the searh
in plate arhives around the world for further photometry of the 1988 event. The original
frame grabbed from the TV sreen of the telesope guider and presented by Rih et al.
(1989) as an identiation of the eld is hardly suited for the task. Furthermore, good
oordinates and a nding hart ould also stimulate sreening of plate arhives around
the world looking for a onrmation or dismissal of a seond, weaker outburst of M31-RV
in 1967 allegedly reported by Sharov (1990) whih, if real, ould dramatially aet the
interpretation of the event.
The position of M31-RV has been reported as 214
00
E and 196
00
S (2
00
) of M31 nuleus
by Rih et al. (1989), as 214
00
E and 198
00
S by Sharov (1990) iting Rih et al., and as 3
0
from the nuleus by Mould et al. (1990). More preise positions of M31-RV (referred to
J2000 equinox) have been reported by Ciardullo et al. (1990, their nova N.36) as
 = 00
h
43
m
02:
s
1 Æ = +41
Æ
12
0
55
00
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by Bryan and Royer (1992) as
 = 00
h
43
m
01:
s
7 Æ = +41
Æ
12
0
59
00
and by Tomaney and Shafter (1992) as
 = 00
h
43
m
02:
s
4 Æ = +41
Æ
12
0
56
00
The satter among these measures (4.6 arse) is large and unsuited to support identi-
ation of the remnant on HST images.
Table 1: Asiago arhive plates imaging the 1988 outburst of M31-RV.
plate N. date UT emul. lter exp. (se)
14197 13 Aug 1988 00:03 103a-E RG-1 1800
14222 8 Sep 1988 01:27 103a-E RG-1 1800
We have loated in the plate arhive of the Asiago 67/92 m Shmidt telesope (205 m
foal length) two plates seured during the outburst of M31-RV in 1988. Details of the
plates are given in Table 1. The USNO-B atalog uses plate material that is saturated
near the nuleus of M31. To properly measure the position of M31-RV on the Asiago
plates, a deep image of M31 was taken with the USNO Flagsta Station 1.0m telesope.
USNO-B stars further from the nuleus were used to plae all stars visible on the Asiago
plates on the same astrometri system. Measurement of M31-RV was then possible with
respet to these seondary astrometri standards, resulting in:
plate14197  = 00
h
43
m
02:
s
42 Æ = +41
Æ
12
0
56:
00
7 (1)
plate14222  = 00
h
43
m
02:
s
41 Æ = +41
Æ
12
0
57:
00
1 (2)
The position on the two plates agrees within 0.2 arse, representing more than an order
of magnitude gain in auray ompared to what available so far in the literature, and
making the searh for the remnant on HST images now more feasible. A nding hart
from plate 14197 is presented in Figure 1.
Aknowledgements. We would like to thank Sergio Dalle Ave for his skillful digital
preparation of the plate material for suessive astrometri work, and Cesare Barbieri for
useful suggestions on the plate digitization tehnique (f. Barbieri et al. 2003).
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Figure 1. Finding hart for M31-RV from Asiago arhive plate 14197 (f. Table 1).
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ERRATUM FOR IBVS 4807
The original title of IBVS 4807 ontained an error:
\Two New Elipsing Binary Systems in Cepheus: the W UMa NSV 14312 and the
Eentri EA GSC 3992 30847"
The orret GSC number is, as used in the body of the paper: 3992 0847 .
The Editors
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FIVE NEW W UMa VARIABLES
BERNASCONI, L.
1
; BEHREND, R.
2
1
Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane; email: laurent.bernasoni.51wanadoo.fr
2
Geneva Observatory, CH-1290 Sauverny, Switzerland; email: raoul.behrendobs.unige.h
Observed star(s):
Star name GCVS Coordinates (J2000) Comp./hek
type RA De star(s)
TYC 2511-167-1 EW 10
h
34
m
12:
s
41 +32
Æ
08
0
52:
00
0 *
GSC 2511-53 EW 10
h
33
m
04:
s
91 +32
Æ
22
0
15:
00
3 *
GSC 6336-140 EW 20
h
18
m
26:
s
75  18
Æ
58
0
19:
00
7 *
GSC 825-1465 EW 09
h
20
m
59:
s
20 +14
Æ
57
0
24:
00
8 *
GSC 229-701 EW 09
h
04
m
17:
s
82 +04
Æ
32
0
29:
00
8 *
* R magnitudes of about ten USNO-A2.0 stars in the elds.
Observatory and telesope:
Les Engarouines Observatory (IAU astrometri ode A14), 0.212m Newton.
Detetor: KAF-1600 CCD.
Filter(s): None, roughly R.
Availability of the data:
Upon request
Method of data redution:
Standard CCD-frame redution using Prism.
Date(s) of the observation(s):
TYC 2511-167-1 2002 3 9, 13; 2002 4 6, 17, 18, 19; 2002 12 3, 7;
2003 4 5
GSC 2511-53 2002 3 13; 2002 4 6, 17; 2002 12 3, 7;
2003 2 2; 2003 4 5
GSC 6336-140 2002 8 5, 7, 14, 16; 2002 9 7, 15
GSC 825-1465 2003 2 7, 8, 9; 2003 3 5
GSC 229-701 2003 2 8; 2003 3 5, 7, 8
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Table 1. Light urve parameters from the data analysis by the CourbRot software
(Behrend, 2001). Unertainties orrespond to one standard-deviation.
Star name HJD of a pr. min. Period Tot. var. Type
TYC 2511-167-1 2452366:
d
884 0:
d
4368897 0:
m
38 W UMa
0:
d
010 0:
d
0000015 0:
m
03
GSC 2511-53 2452358:
d
913 0:
d
3709787 0:
m
143 W UMa
0:
d
003 0:
d
0000014 0:
m
005
GSC 6336-140 2452508:
d
702 0:
d
39118 0:
m
376 W UMa
0:
d
002 0:
d
00002 0:
m
009
GSC 825-1465 2452678:
d
248 0:
d
53461 0:
m
394 W UMa
0:
d
002 0:
d
00004 0:
m
009
GSC 229-701 2452678:
d
548 0:
d
30953 0:
m
30 W UMa
0:
d
003 0:
d
00003 0:
m
02
Remarks:
The Simbad database reports no known variable stars in the viinity of these ve
objets. Tyho's photometry for TYC 2511-167-1 was downloaded from the CDS
web-server. As expeted, the unertainties for this faint star were too high to
usefully onstrain the light urve and its period; the general trend is nevertheless
in relative agreement with the parameters we dedued from our observations. All
objets were found to be variable by L. B., in the ourse of asteroidal light urve
determination.
Aknowledgements:
These researhes used the Simbad database, operated by the CDS at Strasbourg,
Frane.
Figure 1. Unltered light urve of TYC 2511-167-1, P = 0:
d
4368897.
The small labels denote the hronologi order of the series of observations in Figs. 1-5.
IBVS 5411 3
Figure 2. Unltered light urve of GSC 2511-53, P = 0:
d
3709787.
Figure 3. Unltered light urve of GSC 6336-140, P = 0:
d
391178.
Figure 4. Unltered light urve of GSC 825-1465, P = 0:
d
534615.
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Figure 5. Unltered light urve of GSC 229-701, P = 0:
d
309525.
Referene:
Behrend, R., 2001, Orion, 304, 12
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THE START OF THE 2003 ECLIPSE OF EE CEPHEI
MIKO LAJEWSKI, M.
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; TOMOV, T.
1
; GRACZYK, D.
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; KOLEV, D.
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; GA LAN, C.
1
;
GALAZUTDINOV, G.
1;3
1
Centrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Torun, Poland,
e-mail(MM): mamikoastri.uni.torun.pl
2
NAO Rozhen, PO Box 136, BG-4700 Smolyan, Bulgaria
3
Speial Astrophysial Observatory, Nizhnij Arkhyz, 369167, Russia
The variable nature of 11th magnitude star EE Cep ( =BD+55
Æ
2693) was disovered
by Romano (1956), and onrmed by Weber (1956), who observed two independent deep
(B  1:
m
5) minima in 1947 and 1952. The elipsing nature of these minima was rst
suggested by Romano & Perissinotto (1966) who notied a third minimum in 1958 July.
Meinunger (1973) then observed two more minima in 1964 and 1969, and onrmed this
suggestion. He published the rst ephemeris for EE Cep elipses with orbital period of
2049 days (5.6 years). So far there have been no traes of seondary elipse in the light
urve of EE Cep.
The most striking harateristis of EE Cep are the extremely large hanges of shape
and depth of the minima. Reently, Grazyk et al. (2003) ompiled light urves of all
available past elipses. The observed depths range from about 2
m
in 1958 and 1964 to
about 0:
m
6 0:
m
8 in 1969 and 1992. The depths of the elipses orrelate roughly inversely to
their total durations. As an example, two dierent shape minima are presented in Fig. 1.
The extremely shallow minimum (B  0:
m
6) in 1969 was simultaneously the longest one
(D  60
d
). Additionally, this elipse showed a at bottom phase with duration d  20
d
.
Most typial elipses are similar to that of 1975. They have depth at least 1:
m
5 and show
asymmetry of the asending branh produed by a kind of slope-bottom phase in the
minimum. A sketh view of suh a typial minimum is presented in Fig. 2.
Multiolour UBV RI observations of a 1997 elipse (Miko lajewski & Grazyk 1999)
showed that the amplitude of the minimum hanges very weakly with the wavelength,
from about 1:
m
75 in U , to about 1:
m
45 in I light. This is probably aused by seletive
extintion in semitransparent parts of a dark elipsing body. The ontribution of the
seondary light in the red RI bands is negligible. The harateristi slope-bottom phase
(C-D part in Fig. 2) during the elipse is easy to understand if the obsuring body is
very elongated and tilted with respet to the diretion of motion (Grazyk et al. 2003).
Changes of tilt angle produe variations in the duration and slope of this transit phase.
In partiular, when the tilt angle is very small, a at-bottom phase would be observed
during the minimum. Simultaneously, the eetive thikness of the elipsing body also
hanges during the dierent elipses, ausing variations of the minima depths. The most
promising model remains that of a dark, preessing disk around a low luminosity entral
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Figure 1. Examples of shallow, at-bottom (left) and deep, slope-bottom (right) elipses of EE Cep
(Grazyk et al. 2003, and referenes therein).
objet (Miko lajewski & Grazyk 1999, Grazyk et al. 2003). The preession hanges
both the inlination of the dis to the line of sight, and the tilt of its ross-setion to
the transit diretion. The unique shape of the elipse observed in 1969 an be explained
by a pratially edge-on and non-tilted projetion of the dis. Two hypotheses an be
onsidered for suh a dis: (i) it has a proto-planetary origin; (ii) it is a post-planetary
objet (a result of planetary disintegration). An important question is the nature of the
entral body embedded in the disk. It an be a low massive single star or a lose binary
system. The only similar objet previously known with a dark irumstellar dis is  Aur
{ the longest period ( 27 years) elipsing binary.
Surprisingly, low resolution spetrosopi observations during past elipses (Brukner
1976, Baldinelli, Ferri & Ghedini 1981) did not detet any trae of seondary spetrum.
Moreover, there were no hanges in the spetrum (espeially in H, H emissions) despite
the large depth of the minima (about 1:
m
5). Our reent observations at Asiago Observatory
(R = =  4000) show that the proles of the H and H lines in the spetrum of
EE Cep are very similar to those observed in Be stars. However, we annot be sure that
they indeed belong to the visible, elipsed B5III omponent. The observed H and H
proles are rather harateristi for Be stars loated nearly pole-on (e.g. Hanushik et
al. 1996). Already far outside elipse we found spetaular variations in the H emission
(Grazyk et al.2003), whih seem to be more naturally onneted with the omplex around
the seondary. Additionally, in the same paper we pointed out variations in the radial
veloities of the NaI absorption doublet. This nding an be onsidered an indiation of
its possible irumstellar origin. Moreover, last month we found these lines as pure P-Cyg
type proles (Fig. 3). This dramati hange an already be onneted with the beginning
of the elipse.
The inoming event, aording to the ephemeris of Miko lajewski & Grazyk (1999),
has number E = 9. The mid-elipse should our on June 3, 2003. The external rst
ontat of the semitransparent part of the dis (A in Fig. 2) an start at least three weeks
earlier ( May 13). The entral part of the minimum (B-C-D-E in Fig. 2) should our
between  May 23 and  June 13 orresponding to the oultation of the primary by the
inner, opaque part of the dis. The end of the minimum should take plae  June 24. We
would like to remember that the elipse duration D an last even 2 3 weeks. In Grazyk
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Figure 2. Shemati view of the EE Cep elipse:
A{B - desending atmospheri phase; B{C elipse
ingress; C{D transit phase; D{E elipse egress;
E{F asending atmospheri phase.
Figure 3. Proles (R = =  15000) of
NaI D
1;2
doublet obtained with the oude spe-
trograph of the 2m telesope at Rozhen Observa-
tory.
et al. (2003) we speulate that the possible preession period may be about 50 years and
the shape of the elipse an be similar to the one observed in 1952. That one was very
deep (at least 1:
m
9) and no longer than 40 days. A slope-bottom with inverse inlination,
plaed on the asending branh of the present elipse, would not be a surprise.
Photometri observations of EE Cep (with CCDs or photomultipliers) from widely
spaed longitudes will help to obtain a detailed light urve of this minimum and to deter-
mine preisely all six ontats A-F (Fig. 2). These observations will be useful for numerial
modelling of the dis. We reommend as omparison and hek stars the brightest objets
from the Meinunger's (1975) sequene (Fig. 4). Their Johnson magnitudes, obtained us-
ing a diaphragm ooled photometer attahed to the 60m reetor at Torun observatory,
are:
Star U B V R I n
a = BD + 55
Æ
2690 10.86 10.68 10.38 10.09 9.87 40
b = GSC 3973 2150 11.31 11.47 11.23 10.99 10.81 5
 = BD + 55
Æ
2691 11.59 11.47 11.22 10.96 10.75 2
Our data are in good agreement with earlier UBV measurements for star \a" (Mei-
nunger 1976), V brightness for \b" and \" stars (Ski 2003) and BRI estimations for
all these objets from USNO-B1 atalogue (Monet et al. 2003). Star \" was suspeted
variable (Baldinelli & Ghedini 1976), and its ontemporary magnitudes dier about 0:
m
1
from the data of Barbieri et al. (1973). Nevertheless, our own observations and the
observations of Ski (2003) do not onrm its variability.
Very important will be high resolution spetrosopi observations during the elipse.
We expet the appearane of strong shell spetrum from the gaseous omponent of the
dis, as in  Aur (Ferluga & Mangiaapra 1991), and possible strengthening of the diuse
interstellar bands (DIBs) aused by the dust omponent of the dis. Several strong DIBs
(e.g.  6619

A, 5780

A, 5797

A, 5850

A) are visible already in the spetrum outside
the elipse. Possible hanges in the Balmer line proles should determine where their
emissions arise, i.e. whether the primary is a Be star. Of ourse, systemati radial veloity
measurements are neessary for the spetrosopi orbit solution and the estimation of the
masses of the EE Cep system omponents.
Also very important should be infrared photometri (at least JHK) observations dur-
ing and outside the elipse. These ould be helpful in nding the ux originating in the
dis and its entral objet, as well as in estimating their temperatures.
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Figure 4. 10
0
 10
0
DSS-2-red nding hart for EE Cep.
We started our UBV R
C
I
C
and optial spetrosopi observations of EE Cep at Torun,
Rozhen and Asiago observatories. Of ourse, it is not realisti to expet that we will be
able to seure enough data for a good photometri and spetral overage of the elipse.
Beause of this we welome future ollaboration with interested observers.
Aknowledgements: This work was supported by KBN Grant No. 5 P03D 003 20. We
are grateful to Fred E.J. Linton for the improvement of English.
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V1154 Tau: A NEW ECLIPSING STAR WITHIN A TRIPLE SYSTEM
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V1154 Tau (= HD 32641 = BD +22:
Æ
818, spetral type B5) has been disovered as
a variable star by the Hipparos satellite (HIP 23699, V
T
=6:
m
72, B
T
=6:
m
80, H
P
=6:
m
73)
whih did not however reognize its type of variability. V1154 Tau was therefore logged
as an \unsolved" variable in the Hipparos Catalogue (ESA 1997), with an amplitude of
H
P
= 0.243 mag. V1154 Tau is loated (J2000.0) at =05
h
05
m
37:
s
72 and Æ=+23
Æ
03
0
39:
00
8,
orresponding to galati oordinates l=179:
Æ
90 and b={10:
Æ
73. The parallax measured by
Hipparos is  = 4:02 1:21, for a distane of 250 p.
V1154 Tau long known as a lose double, under the name Stt 97. Early spekle obser-
vations by MAlister and DeGioia (1979) gave a separation =0.3580.002 arse and a
position angle =154.10.3 deg for 1977. Hipparos in 1991 obtained =0.3550.003 and
=152.00.5, and Prieur et al. (2001) got =0.3550.003 and =150.40.8 with spekle
observations in 1998. Suh data do not show evidene of orbital motion, nor dierent
proper motion during the 21 elapsed years, and therefore support a physial assoiation
of the pair (physial separation 90 AU). Hipparos has derived a 1.48 mag dierene in
H
P
magnitude for the two omponents. Aording to Fabriius and Makarov (2000), the
two omponents of the physial pair have:
 Component A: H
P
=6.9740.005, B
T
=7.060.01, V
T
=7.000.01
 Component B: H
P
=8.4520.019, B
T
=8.680.01, V
T
=8.420.01
V1154 Tau lies in the viinity of the NGC 1746/1750/1758 omplex of possible real open
lusters. During a photometri investigation of suh omplex, Straizys et al. (1992) ob-
tained for V1154 Tau in the Vilnius photometri system V=6.67, U P=0.33, P  X=0.43,
X   Y=0.28, Y   Z=0.18, Z   V=0.12, V   S=0.25, from whih they derived a B4 V
lassiation,M
V
={0.8, A
V
=0.99 and a distane of 280 p, in good agreement with what
later determined by Hipparos. Suh a short distane rules out partnership with both
NGC 1750 and NGC 1758 that should lie at 510 and 680 p aording to Straizys et al.
(1992; NGC 1746 does not seem to be a real luster aording to them).
We observed V1154 Tau in B and V (standard Johnson lters) from a private obser-
vatory near Cembra (Trento), Italy, in a similar way to our previous investigations of un-
solved Hipparos variables GV Dra and V432 Aur (Dallaporta et al., 2000, 2002b) and the
elipsing binary GK Dra with wrong Hipparos orbital period (Dallaporta et al., 2002a).
The instrument was a 28 m Shmidt-Cassegrain telesope equipped with an Opte SSP5
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photometer. The diaphragm had a size of 77 arse, and the exposure time was usu-
ally 10 seonds. HD32811 (HIP 23784, V
J
=7:
m
146, (B   V )
J
= 0:131, spetrum B9) was
hosen as omparison star and HD32500 (HIP 23606, V
J
=7:
m
842, (B V )
J
= 1:
m
120, spe-
trum K0. As for HD32811, Jonhson's B
J
, V
J
are derived from Tyho's values following
Bessell (2000) transformations) as a hek star. The omparison has been measured by
Hipparos 102 times and found onstant. We have measured it against the hek star ve
times in dierent nights and found V
J
=7:
m
843 (r.m.s. 0.009 mag) and B
J
=8:
m
971 (r.m.s.
0.007 mag), thus pretty well onrming the absene of variability.
Figure 1. Our light and olor urves of V1154 Tau for the 1:
d
7678805 period.
All together, 511 measurements in V , and 518 in B have been olleted of V1154 Tau
between De. 2002 and Feb. 2003. All the observations were orreted for atmospheri
extintion and olor orretions (via alibration on Landolt's equatorial elds), and the
instrumental dierential magnitudes were transformed into the standard Johnson UBV
system. The variable, omparison and hek stars are very lose on the sky so the atmo-
spheri orretions were rather small (36 armin distane for HD32811 and 38 armin for
HD32500). The lose similarity of the olor between the variable and omparison star
and the fat that all observations have been obtained for zenith distanes < 60
Æ
argue for
a high internal onsisteny of our photometry of V1154 Tau.
A Deeming-Fourier ode has been applied to the set of data, resulting in the detetion
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of a strong periodiity at 1:
d
76789. Combining with HipparosH
P
data it has been possible
to rene the period to 1:
d
7678805 0:000002, with the ephemeris:
Min: I = HJD 2452643:3792(0:0003) + 1:
d
7678805(0:000002) E:
Our B and V photometri data folded to this ephemeris are presented in Figure 1.
The system is learly an elipsing one, with both elipses total and very well marked.
Phase plot of Hipparos and Tyho data aording to the same ephemeris is presented in
Figure 2. The elipsing nature is well evident in Hipparos data too, and it is surprising
that automati data treatment in preparation of the Hipparos Catalogue has not solved
the type of variability aeting V1154 Tau.
Figure 2. Hipparos and Tyho data for V1154 Tau folded onto the 1:
d
7678805 period.
Koen and Eyer (2002) have investigated with improved statistial methods a large set
of Hipparos epoh photometry data, and found likely periodiities for 2082 \unsolved"
Hipparos variables, inluding V1154 Tau for whih they determined a period of 1:
d
8427
(even if not assessing the nature of the variability). However, when plotting our as well
as Hipparos data aording to Koen and Eyer (2002) period, the resulting light urve is
not what expeted, indiating automati detetion of a wrong periodiity (f. Figure 3).
The disovered elipsing binary is the \A" spekle omponent listed above, and there-
fore V1154 Tau turns out to be a triple system, with the third body ontributing a
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onstant 21% of the total system light in the V band light urve (our diaphragm obvi-
ously inludes the triple system as a whole). The phase of the seondary elipse indiates
an eentri orbit. The (B   V )=+0.01 at primary elipse and (B   V )={0.01 at
seondary suggests a small temperature dierene between the two omponents, with the
hotter one being elipsed at primary minimum. None of the omponents displays intrinsi
variability larger than 0.003 mag.
Figure 3. Hipparos H
P
and our V band data for V1154 Tau folded onto the 1:
d
8427 period reported
by Koen and Eyer (2002), evidently not the orret orbital one.
Following these photometri results, V1154 Tau has been plaed on the Asiago elips-
ing binary program (e.g. Munari et al. 2001). At the time of writing, aquisition of radial
veloities with the Asiago Ehelle+CCD spetrograph is progressing, while B,V photom-
etry is ompleted. We present here only the basi photometri evidenes, with a full
and detailed orbital solution inluding radial veloity data and syntheti spetral analysis
being postponed to a devoted paper at the onlusion of the spetrosopi ampaign.
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HH UMa IS A CONTACT BINARY
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HH UMa (HIP54165, GSC 2521-1524, 
2000
= 11
h
4
m
48:
s
1519, Æ
2000
=+35
Æ
36
0
26:
00
604,
V
max
= 10:58; V
min
= 10:80) is one of the variables disovered by the Hipparos mission
(ESA, 1997). In the Hipparos atalogue it is lassied as a periodi variable star of the
F8 spetral type with the following ephemeris for the maxima:
Max = HJD2 448 500:155 + 0:1877470 E: (1)
In the Simbad astronomial database (http://simbad.u-strasbg.fr/) the system is
denoted simply as a variable star. Duerbek (1997) lists HH UMa as a ontat binary with
the double period P = 0:3755 days sine in suh a ase it obeys period-olour relation of
ontat binaries. Our observations show that the primary elipse preedes JD
0
maximum
by 0.5 of the pulsating period given by ephemeris (1). Then, the orreted Hipparos
ephemeris for the primary minima of ontat binary HH UMa is:
Min I = HJD2 448 500:0611 + 0:375494 E: (2)
HH UMa was observed during the tests of a new 50 m Newton telesope in the
G1 pavilion of the Stara Lesna Observatory of the Astronomial Institute of the Slovak
Aademy of Sienes. The telesope is equipped with the SBIG ST-10 MXE amera. The
observations were obtained in Stromgren v lter on February 11, 2003 and in Johnson
BV lters on February 12 and 22, 2003. The exposure times for the v and BV lters
were 10 and 5 seonds, respetively. Due to the fast USB interfae we obtained about
1000 observations in eah lter. Hene, for larity Fig. 1 (left) shows normal points from
ve observations (in average).
Seond part of the CCD photometry was obtained at the Roztoky Observatory (RO)
( = 21
Æ
28
0
54
00
E, ' = 49
Æ
33
0
57
00
N) on three nights on April 3, 4, 9, 2002. The 40 m
Cassegrain telesope equipped with the SBIG ST-8 CCD amera and standard John-
son V RI lters was used. For detailed desription of the telesope and equipment see
Pribulla (2003). The exposure times for the V and RI passband were 20 and 10 seonds,
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Figure 1: The BV CCD light urves and the B   V olour index obtained on February 12 and 22, 2003
(left) and BV photoeletri light urves B V olour index from all nights (right). The data were phased
aording to the ephemeris (3)
respetively. The data are quite sattered due to bad sky onditions and short exposures.
Therefore, they were used for determination of the minima times only.
The CCD frames in both ases were redued in the usual way (bias and dark subtra-
tion, at-eld orretion) in MIDAS redution pakage using proedures written by the
rst author. The brightness of the variable was determined by the aperture photome-
try with respet to BD+36
Æ
2151. Sine the variable-omparison distane is less than 2
0
no extintion orretion to the dierential magnitudes has been applied. The resulting
dierential magnitudes were left in the instrumental system.
Some additional observations were obtained using 60 m Cassegrain telesope in the
G2 pavilion of the Stara Lesna Observatory of the Astronomial Institute of the Slovak
Aademy of Sienes. The 60 m Cassegrain telesope equipped with a single-hannel
photoeletri photometer was used. HH UMa was observed in ve nights: Marh 30,
2002, February 22, 23, 24 and Marh 2, 2003 in Johnson BV lters. Data redution,
the atmospheri extintion orretion and transformation to the standard international
UBV system were arried out in the usual way (see e.g., Pribulla et al., 2001). For
all observations 10 seond integration time was hosen. BD+36
Æ
2151 and BD+36
Æ
2150
were used as the omparison and hek star, respetively. The hek and standard star
dierene was found to be stable within 0.01 mag during all nights. The resulting BV
light urves from all nights are shown in Fig. 1 (right).
The shape of the light urve as well as small variation ( 0.02 mag) of the (B   V )
IBVS 5414 3
olour index denitely prove that HH UMa is a ontat binary. The system, however,
seems to be ative - the light urve shows small dierenes between individual nights. On
most LCs the maximum I (phase 0.25) is fainter than the other maximum.
13 new minima times of HH UMa (Table 1) determined using the Kwee & van Woerden
method (weight w = 2), together with orreted Hipparos JD
0
(ephemeris 2, w = 1)
provide new linear ephemeris:
Min I = HJD 2 452 368:3979 + 0:3754937 E:
7 3
(3)
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0.80
0.85
0.90
0.95
1.00
1.05
1.10
V
B + 0.1
 
 
,QW
HQ
VLW\
Phase
Figure 2. The best ts to the BV CCD light urves obtained on February 12, 2003
Table 1: Average vBV RI times of the primary (I) and seondary (II) minima. The standard errors of
the minima are given in parentheses. The (O-C) residuals are given with respet to the ephemeris (3)
JD
hel
Type (O   C) Obs. Filters JD
hel
Type (O   C) Obs. Filters
2 400 000+ [days℄ 2 400 000+ [days℄
52368.3983(2) I  0.0001 RO V RI 52683.4364(1) I  0.0011 G1 BV
52369.338(2): II 0.0021 RO V RI 52683.6236(3) II  0.0014 G1 BV
52369.5276(9) I 0.0042 RO V RI 52693.3863(9) II  0.0004 G2 UBV
52374.4074(9) I 0.0011 RO V RI 52693.3864(1) II  0.0003 G1 BV
52374.5915(5) II  0.0022 RO V RI 52693.5772(2) I 0.0030 G1 BV
52673.4881(2) II  0.0002 G2 UBV 52695.4540(6) I 0.0009 G1 BV
52682.4958(3) II  0.0042 G1 v
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Sine the spetrosopi mass ratio is unknown and the amplitude of the light variations
is rather low, we tried to determine the photometri elements for several xed mass
ratios. We used symmetri BV LCs from 50 m telesope obtained on February 12,
2003. Experiments with the new ode ROCHE (see Pribulla, 2003) based on the Rohe
geometry, showed that the minimum sum of squares ours around q = 0.35 { 0.45. The
resulting photometri elements for xed mass ratio q = 0.40 and temperature of the
primary omponent T
1
= 6200 (orresponding to F8 sp. type) are i = 52:
Æ
60:
Æ
9, ll-
out F = 0.190.04. The resulting ts are shown in Fig. 2. The detailed analysis of all
individual light urves is under preparation.
Aknowledgements. This study was supported by ApVT grant 20-014402 and grant
VVGS/014/2003/F (University of P.J.
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GRB030329: MULTICOLOR LIGHT CURVE AND
IONOSPHERIC DETECTION
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The optial afterglow to GRB 030329 was disovered at position  = 10
h
44
m
49:
s
5,
Æ = +21
Æ
31
0
23
00
(Peterson et al., 2003). The AAVSO International GRB Network has
olleted 452 multiolor observations of the afterglow from 03:47 on Marh 31 to 03:09 on
April 17, 2003. All observations have been redued using eld photometry from Henden
et al. (Henden, 2003) The full light urve is displayed in Figure 1. The omparison stars
are given in the hart in Figure 2. The light urve an be represented by 3 straight lines,
with breaks at JD 2452729.0 and 2452736.5.
Additionally, a disturbane of the Earth's ionosphere was observed oinident with
the HETE detetion time of GRB030329 (Vanderspek et al., 2003). This disturbane
was deteted with a Sudden Ionospheri Disturbane (SID) detetor by P. Shnoor as
an inrease in the signal strength from a Low Frequeny (LF) radio beaon reeived in
Kiel, transmitted as a time signal from station HBG (75 kHz) near Geneva, 920 km
from the reeiver. See Figure 3. (Note: This is not a radio detetion of GRB030329;
this disturbane was aused by the prompt X-rays and/or gamma-rays from GRB030329
ionizing the upper atmosphere and modifying the radio propagation properties of the
Earth's ionosphere.)
Previously, at least three other transient, high-energy soures have produed detetable
ionospheri disturbanes, as measured with VLF reeivers: GRB830801 (Fishman et al.,
2 IBVS 5415
1988); XRF 020427 (Fishman et al., 2002), and the Aug. 27, 1998 super-are from SGR
1900+14 (Inan et al., 1999).
All raw data shown in these gures, FITS images, and more information about eah
observation and the SID detetion is available for download from the AAVSO WWW site
at http://www.aavso.org/grb/grb030329.shtml or by e-mail: aavsoaavso.org and
also through the IBVS website as 5415-t1.txt.
The AAVSO International GRB network is grateful for the nanial support of the
Curry Foundation, NASA OÆe of Spae Siene, NASA Marshall Spae Flight Cen-
ter, and Sonoma State University for their support for the High Energy Workshops for
Amateur Astronomers, from whih this network grew.
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Figure 1. Complete Light urve of all AAVSO data for GRB030329. On the sale of these plots the
zeropoint dierene between the unltered-R observations and R is small. The same is true of the
unltered-V data and Johnson V.
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Figure 2. 75kHz signal strength reeting a sudden ionospheri disturbane oinident with
GRB030329. More data is available at http://www.qsl.net/df3lp/projets/sid/
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Figure 3. Finder hart of the eld of GRB030329 with omparison stars indiated and their
photometry in the lower right hand orner.
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ON THE NATURE OF THE SUSPECTED DWARF NOVA,
HP ANDROMEDAE
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Seliwanow (1926) reported on a disovery of a variable star designated as 126.1925
at a photographi magnitude of 10.5 in one plate among four searhed, and showed a
hand-drawn hart. Brun and Petit (1957) listed this objet as a suspeted dwarf nova.
The formal variable star name HP And was given in the 62nd Name List (Kukarkin
et al., 1976). The objet has been systematially monitored by a number of amateur
astronomers (e.g. VSOLJ, VSNET members) sine the publiation on this objet in the
General Catalogue of Variable Stars fourth edition (Kholopov et al., 1985), but no seure
outburst has been reorded.
The quiesent identiation was done by Kato (1990, unpublished) by omparison with
the POSS prints. A quiesent ounterpart, seleted by its relatively bright appearane on
POSS O plate, has been suggested, and a CCD V -band hart marking on this objet was
distributed among world-wide observers. An attempt of spetrosopi onrmation of the
dwarf nova nature by Zwitter, Munari (1994) failed due to its faintness (V > 17:0) at their
observation. Misselt (1996) and Ski (1998) gave seondary photometri standard stars
around HP And. Downes et al. (2001) identied an objet on a Digitized Sky Survey
plate with HP And (http://iarus.stsi.edu/~downes/vat/). This variable star
was not found in the 2MASS Seond Inremental Data Release (Hoard et al., 2002).
The objet has reently reeived speial attention beause the suggested outburst am-
plitude may be omparable to those of WZ Sge stars (e.g. Kato et al., 2001), if the objet
is indeed a dwarf nova.
To reveal the nature of this suspeted dwarf nova HP And, we made an observation
at the 8.2m optial-infrared Subaru telesope on Mauna Kea, Hawaii during spare time
assigned to the proposal ID o02115. A non-ltered image was obtained with an exposure
time of 30 se at 2002 Otober 10.495(UT) by the Faint Objet Camera and Spetrograph
(FOCAS, see Kashikawa et al., 2002). The limiting magnitude of the image is estimated
to be 25.0, or larger.
y
Based on data olleted at Subaru Telesope, whih is operated by the National Astronomial Observatory of Japan.
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Fig. 1 shows a hart around HP And extrated from the de-biased Subaru/FOCAS
image. The suspeted objet is denitely a late-type galaxy with a relatively strong
bulge ondensation. The objet ertainly looks non-stellar on a DSS II image (Fig. 2),
although it was not lear on POSS I plates. For omparison, we put the sanned hart in
Seliwanow (1926) in Fig. 3. This galaxy is listed in the USNO-B1.0 atalog as ID 1314-
0006148 with B1 = 19:56; B2 = 18:78; R1 = 17:69; R2 = 16:99, and is identied in the
APM-North Catalogue (MMahon et al. 2000) with EO1243-0297148 whih has a major
axis diameter of 8.7 arse in R band and a elliptiity of 0.18.
Figure 1. A Subaru/FOCAS image of HP And. The eld of view (FOV) is about 1
0
 1
0
. North is up,
and East is left. The seeing is 0:
00
33. The limiting magnitude is estimated to be 25.0 or larger. The
objet having been identied with HP And learly has spiral arms, and thus is a galaxy.
If HP And is a variable star in our Galaxy, superposed on the anonymous galaxy,
the amplitude must exeed 10 mag and be a nova, or a dwarf nova with a quite large
amplitude. Sine the galati latitude is high ( 21
Æ
), this should be one of the rare
atalysmi variable stars in the halo. If HP And is a transient objet in the anonymous
galaxy, a possibility of a supernova is not likely beause the variable star at the maximum
was too luminous ompared to the host galaxy. A GRB afterglow similar to the nearby
GRB 030329 might be aught by hane. The other possibilities are spurious detetion,
suh as a ghost of a bright star, a plate defet, inauray of the hand-drawn hart, and
so on. Close examination of the original plate and the astrometry will yield a fruitful
result.
We deeply thank Y. Ohyama and the support stas for their help during the ob-
servation at Subaru telesope. This researh has made use of an image of the Digitized
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Figure 2. A hart taken from the Digitized Sky Survey 2nd in I band (Plate ID: A25N). The suspeted
objet at the enter looks non-stellar. The FOV is 5
0
 5
0
.
Figure 3. The sanned hart in Seliwanow (1926).
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Sky Survey (http://www-gsss.stsi.edu/DSS/dss home.htm), the USNOFS Catalogue
Arhive operated by the United States Naval Observatory, Flagsta Station
(http://www.nofs.navy.mil/data/fhpix/). This work is partly supported by a Re-
searh Fellowship of the Japan Soiety for the Promotion of Siene for Young Sientists
(MU), and by a grant-in-aid [13640239, 15037205 (TK), 14740131 (HY)℄ from the Japanese
Ministry of Eduation, Culture, Sports, Siene and Tehnology.
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NEW R CrB-TYPE STAR HadV98
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HadV98 = CoD  22
Æ
12017 = GSC 6825.253 is a variable star disovered by K. Haseda
(Haseda and Kato, 2001). The variable had been almost onstant until 2001 April, when
it suddenly started fading. The objet was suspeted to be an R CrB-type star, from the
time of the disovery alert, based on its light behavior and its Tyho-2 moderate olor
(B   V 1.0). This star has been very reently onrmed to be a genuine R CrB-type
variable from spetrosopy (Hasselbah et al., 2002).
We studied the variability of this objet using Haseda's disovery material ombined
with the ASAS-3 survey data (Pojmanski, 2002). The light urve onstruted from
Haseda's observations and the ASAS-3 publi data is presented in Figure 1. Haseda's
observations were performed with a D = 10 m f/4.0 telephoto lens and unltered T-Max
400 emulsions. The passband of observations overs the range of 400{650 nm. The pho-
tographi magnitudes were estimated using GSC stars. A 0.08 mag systemati orretion
was added to Haseda's photographi observations, in order to best math the ASAS-3 V
magnitudes. The reorded range of variability in V was 10.7{13.4, but the true minimum
seems to have been fainter.
The light urve shows a rapid deline and a slower reovery, whih are harateristi to
R CrB-type optial light urves (Clayton, 1996). The 2001{2002 fading was omposed of
at least two distint minima (Figure 2), one lasting in 2001 May { 2001 July (JD 2452030{
2452130) and another minimum suddenly starting from 2001 Otober (JD 2452190{),
whose entire piture was not well observed beause of the solar onjuntion. Suh an
ourrene of losely spaed two minima is also sometimes seen in other R CrB-type
fadings and other dust-forming objets (Kato et al., 2002).
We also searhed for a pulsation signal, whih is frequently seen in many R CrB stars,
most notably reorded in RY Sgr and V854 Cen (f. Clayton, 1996), using the ASAS-3
observations at maximum between JD 2452697 and 2452762 (20 measurements). No
remarkable pulsation was found with an amplitude larger than 0.1 mag. This nding is
onsistent with the lak of remarkable variability in Haseda's observations before 2001.
HadV98 apparently belongs to a group of R CrB stars showing less distint pulsations at
maximum.
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Figure 1. Light urve of HadV98 drawn from Haseda's photographi observations and the ASAS-3
V -band publi data. The lled squares with error bars and open squares represent ASAS-3 data and
Haseda's measurements, respetively. The arrows represent upper limit observations by Haseda.
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Figure 2. Enlargement of the fading starting in 2001 May. The symbols are the same as in Figure 1.
IBVS 5417 3
We are grateful to G. Pojmanski for making the ASAS-3 survey data publily available,
and generously allowing us for unlimited usage. This work is partly supported by a grant-
in-aid (13640239, 15037205) from the Japanese Ministry of Eduation, Culture, Sports,
Siene and Tehnology.
Referenes:
Clayton, G. C., 1996, PASP, 108, 225
Haseda, K., Kato, T., 2001, vsnet-alert 6226
(http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert6000/msg00226.html)
Hasselbah, E., Clayton, G. C., Smith, P. S, 2002, AAS Meeting 201, 17.11
Kato, T., Haseda, K., Takamizawa, K., Yamaoka, H., 2002, A&A, 393, 69L
Pojmanski, G. 2002, Ata Astronomia, 52, 397
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5418
Konkoly Observatory
Budapest
21 May 2003
HU ISSN 0374 { 0676
CCD PHOTOMETRY OF U UMi

SMELCER, L.
Valasske Mezir Observatory, Vsetnska 78, 757 01 Valasske, Mezir, Czeh Republi;
e-mail: lsmelerastrovm.z
Name of the objet:
U UMi
Equatorial oordinates: Equinox:
R.A.= 14
h
17
m
19:
s
90 DEC.= 66
Æ
47
0
39:
00
10 2000
Observatory and telesope:
L.

Smeler: Valasske Mezir Observatory, astroamera ZEISS 120/540 mm
Detetor: SBIG ST-7 amera
Filter(s): V
Date(s) of the observation(s):
1999.05.09 { 2001.05.30
Comparison star(s): GSC 4178 275 = PPM 18967 = SAO 16345 =
BD +67
Æ
833; V = 9.60 mag, B   V = 0.417 mag
Transformed to a standard system: No
Type of variability: M
Remarks:
U Ursae Minoris (= GSC 4178 277 = HD 125 556) is a Mira type star, with spetral
type varying between M6e and M8e and with range of optial light variations be-
tween visual magnitudes 7.1 and 13.0. In the fourth edition of the GCVS (Kholopov
et al., 1985) a period of 330.92 days is given for its light variations. Altogether 385
measurements have been olleted, with typial errors of 0.03 mag. Two maxima
and two minima timings are determined using the Kwee and van Woerden (1956)
method implemented in AVE (Barbera, 2000) and their values are given in Table
1. The light urve of U UMi is shown in Figure 1.
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Table 1: Maxima timings of U UMi.
Geo. JD Error
2451564.9 0.6
2451886.5 1.1
Table 2: Minima timings of U UMi.
Geo. JD Error
2451718.6 1.0
2452032.1 1.2
Availability of the data:
Through the IBVS website as 5418-t3.txt.
Aknowledgements: This work has made use of the SIMBAD database, operated at
CDS, Strasbourg, Frane. The NASA ADS Abstrat Servie was used to aess data and
referenes.
Figure 1.
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2001 AND 2003 PHOTOMETRY OF WY CANCRI
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As part of an ongoing study of WY Canri, (#82 in the atalog of Strassmeier et
al. 1993) a short period elipsing RS CVn system, I olleted new optial photometry
in 2001 and 2003. Hekert (2001) and Hekert et al. (1998) have olleted annual light
urves of WY Cn sine 1988. These works note seular luminosity inreases of nearly
0.1 magnitudes in both 1988 and 1997, whih may signal the onset of a new yle in
spot ativity with a hange in the diretion of longitudinal spot migration. Kjurkhieva
et al. (2003) report photometry and spetrosopy during 2001. They note a seular
luminosity inrease in February 2001, after my 2001 data were taken. Their spetrosopy
also onrms reent detetions (Pojmanski, 1998; Arevalo and Lazaro, 1999) of spetral
lines from the seondary in this system, whih has previously been lassied as a single
lined system.
I observed WY Cn with the San Diego State University 61-m telesope on Mt. La-
guna. The 2001 light urves were obtained on the nights of Deember 30, 2000 and
January 2, 3, & 6, 2001. The 2003 light urves were obtained on January 9, 10, 11, 13,
18, 21,& 24, 2003. I used SAO 80583 as the omparison star. The light urves, with 135
data points per lter in 2001 and 132 in 2003, are plotted in Figures 1 and 2. The data
are dierential magnitudes (var-omp) in the standard Johnson-Cousins system. I used
the ephemeris of Hall and Kreiner (1980):

0
=2426352.3895+0.82937122 E.
I modelled the data using Budding and Zeilik's (1987) Information Limit Optimization
Tehnique (ILOT). Initial values for stellar parameters were the same as those of Hekert
et al. (1998) and Hekert (2001). I adopted temperatures of 5520K and 3500K for
the primary and seondary stars. After the initial t, the ILOT extrats a distortion
wave whih I then t for two irular 0K spots. The ts for eah olor are performed
independently. The reported longitude, latitude and radius of eah spot are in degrees,
and are given in Table 1.
Being more diÆult to t, the latitudes are less reliable than the other parameters.
However the two spots during both years inlude both high and low latitudes. Hekert et
al. (1998) note a tendeny for spots in the 270
Æ
ALB to be at higher latitudes than those
in the 90
Æ
ALB. This tendeny appears to hold in the 2001 data. The 2003 data however
show the reverse tendeny. The 90
Æ
ALB spot is at higher latitude. By omparing the R
or I data to the 0K spot solutions at B or V, the ILOT an estimate spot temperatures.
Doing so I nd an average value of the spot temperature of T
s
=3993K321K for 2001
and T
s
=3930K100K for 2003.
Kjurkhieva et al. (2003) modelled the spots in their light urves from November and
Deember 2000. With spots at 220
Æ
and 345
Æ
longitude, their models dier from this
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Table 1. Spot Fits
2001 B band V band R band I band
Longitude
1
287.51.7 286.62.5 286.42.8 284.84.0
Latitude
1
59.83.8 57.88.0 60.09.5 60.317.5
Radius
1
26.12.4 22.33.8 21.54.5 19.77.3
Longitude
2
146.04.6 148.36.3 149.59.3 149.412.0
Latitude
2
0.014.5 0.023.8 0.019.7 0.020.1
Radius
2
9.30.5 8.70.6 8.30.7 8.10.8

2
68.4 52.6 44.9 44.0
2003
Longitude
1
93.24.1 87.54.7 90.26.6 91.37.9
Latitude
1
74.44.4 73.55.8 76.06.6 78.06.7
Radius
1
25.54.7 22.65.4 21.56.6 21.27.4
Longitude
2
299.74.6 302.06.8 303.79.1 305.410.5
Latitude
2
0.019.6 0.020.8 0.027.0 0.029.4
Radius
2
9.10.7 8.50.8 7.80.9 7.01.0

2
161.4 110.5 91.4 70.3
work. To hek my models for nonunique solutions, I tried using their spot solution as an
initial guess for modeling my data. The solution onverged to that reported here. Hene
the spots hanged rapidly. Noting that Kjurkhieva et al. (2003) observed a seular
luminosity inrease in February 2001, suggests that rapid hanges in the spot struture
our just before the seular luminosity inreases. If these luminosity inreases result
in some way from inreased magneti ativity, suh rapid hanges would be expeted.
This magneti ativity ould be either spot ativity that disappears or a bright magneti
network similar to, but muh more extensive than, that on the Sun. Figure 3 plots the
estimated unspotted light level following Hekert (2001). The data from this work and
Kjurkhieva et al. (2003) are added to Hekert's (2001) original gure. In addition to
the original aveats, note that the Kjurkhieva et al. (2003) data are in the instrumental
system. Hene the apparent brightness derease from Deember 2000 to January 2001 is
likely a alibration artifat. If so, the February 2001 seular luminosity inrease is loser
in brightness to those of 1997 and 1988 than it appears in the gure. Also note that
the February 2001 data are very limited phase overage. The seular luminosity inrease
seems to rise on a time sale of a few months.
After the spot ts, I performed lean ts to the light urves removing the eets of
the distortion wave from the spot as modelled in that lter. The ts at eah wavelength
were done independently. The olor independent parameters generally agree to within
the quoted errors. Table 2 shows values for eah lter and the mean for the wavelength
independent parameters. Figure 4 shows the V band lean ts.
The quantities in Table 2 are as dened by Budding and Zeilik (1987). The frational
luminosities of the primary and seondary omponents, L
1
and L
2
, are normalized to
sum to approximately but not exatly 1. The sum an deviate from unity beause the
normalization is performed before the light urve is orreted for the spot eets, and
subtrating the spot auses the out of elipse intensity to be slightly more or less than
1. These results agree to within the errors with previous work. The mass ratio, q,
has been a partiular problem for WY Cn. The results above ompare with previous
photometri values of q=0.310.23 and q=0.3840.099 (Hekert, 2001 and Hekert et
al., 1998). More reently it has been possible to determine this value from spetrosopy.
The photometri mass ratios and inlinations for 2003 are very lose to the spetrosopi
values of q=0.590.07, i=87
Æ
and q=0.550.06, i=88
Æ
(Arevalo and Lazaro, 1999 and
Kjurkhieva et al., 2003). The 2001 values however are loser to the previous lower
photometri determinations of q and the orresponding inlinations of 90
Æ
for most of the
data sets.
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Table 2. Clean Fits
2001 B band V band R band I band Mean
L
1
0.9610.004 0.9560.005 0.9400.005 0.9120.005
k(=r
2
/r
1
) 0.6120.003 0.6110.004 0.6120.004 0.6070.005 0.611

0
10.5970.115 10.5890.122 10.5420.127 10.4850.133 10.553
r
1
0.2410.003 0.2400.003 0.2360.003 0.2370.003 0.239
i(deg) 90.01.3 90.01.2 90.01.4 90.01.4 90.0
L
2
0.0280.005 0.0340.005 0.0500.006 0.0750.006
q(=m
2
/m
1
) 0.3260.054 0.3260.070 0.3350.094 0.3130.124 0.325

2
41.9 32.0 30.2 32.6
2003
L
1
0.9950.004 0.9720.004 0.9510.004 0.9240.004
k(=r
2
/r
1
) 0.6380.012 0.6260.007 0.6270.006 0.6170.006 0.627

0
11.9160.105 11.9530.109 11.9100.113 11.8710.117 11.913
r
1
0.2400.003 0.2390.003 0.2380.003 0.2390.003 0.239
i(deg) 86.81.0 88.21.5 88.11.3 88.21.4 87.8
L
2
0.0090.005 0.0250.005 0.0420.006 0.0700.006
q(=m
2
/m
1
) 0.5340.052 0.5500.067 0.5940.084 0.5930.100 0.568

2
140.4 95.7 83.6 66.2
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h Fund of the Ameri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al Soiety Small Researh Grant Program.
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Figure 1. The light urve of WY Cn in 2001, with 135 data points per lter.
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Figure 2. The light urve of WY Cn in 2003, with 132 data points per lter.
Figure 3.
Figure 4.
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BVRI PHOTOMETRY OF DWARF NOVAE
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Dwarf Novae (DNe) are a sublass of atalysmi variable stars, whih are lose binary
systems in whih matter transferred from a Rohe-lobe lling seondary star is areted
by a primary white dwarf (Warner, 1995). In dwarf novae aretion proeeds through
a disk whih is the site of more or less regular outbursts. The reurrene time of these
2-6 mag outbursts an range from 10 days to several years. Dwarf novae an be divided
into three sublasses: U Gem-type stars whih have the most regular outburst yles,
SU UMa-type stars showing both short and very long outbursts (super-outbursts), and
Z Cam stars. The last group is haraterized by a \standstill" phenomenon: the deline
from the outburst maximum is interrupted and the luminosity of the system settles to a
value of  0.7 mag lower than the peak luminosity. Suh standstill may last from ten
days to years and, after that phase, the system luminosity delines to the usual quiesent
state.
In this brief paper we present B, V, R

, I

photometri observations of a sample of dwarf
novae made in the years 1998-2002. We are mainly interested to obtain multi-olor data of
a large sample of DNe during all the outburst-yle, a work that requires large availability
of well-equipped small telesopes and generally good weather onditions for many days.
Here we present the sporadi observations that do not over the outbursts yle beause
were obtained during the stand-still, or interrupted for persisting bad weather onditions.
However, these informations are useful for a historial database of this lass of soures,
and beause for many of them there are no optial olor indies reported in the literature.
The photometri data were mainly obtained with the 0.72 m telesope of the Teramo
Astronomial Observatory, and the 0.40 m Automati Imaging Telesope of the Perugia
University Observatory (Tosti et al., 1996). The instruments used and the photometri
tehniques have already been desribed in Spogli et al. (1998, 2000). We have also used
the 0.24 m Shmidt-Cassegrain f/6.3 telesope equipped with an HISIS 23 CCD amera
(Kodak 401-E, 768512 pixels), and the 0.33 m Newtonian f/4.5 telesope equipped with
an MX-916 CCD amera (768512 pixels), of the \Subasio" astronomial station. Both
the telesopes are endowed with a standard R

Cousins broad-band lter. A omparison
with results obtained with the other telesopes shows no relevant systemati dierene
within the typial standard deviation of eah instrument. The data reported in Table 1
are obtained in dierential photometry using the alibration stars reported in Misselt
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(1996). Moreover, we alibrated these omparison stars with the I

lter by observing, on
photometri nights, several standard stars (Landolt, 1992) having (B   V ) from  0.2 to
1.4, over a wide range of airmass.
The seleted dwarf novae have been observed in dierent phases of luminosity: a few of
them were in outburst, others at minimum or in stand-still. For the dwarf novae that were
in outburst at the time of the observations, we alulated the spetral index  (Table 2)
using the same proedure desribed in Spogli et al. (1998) and negleting interstellar
reddening.
Table 1: BV R

I

magnitudes of some Dwarf Novae
Name Type

Date JD B V R

I

UT (245+)
AR And ug 98/08/28 1053.538 16.490.02 16.250.01 15.440.02
98/08/31 1056.555 16.890.04 16.510.02 16.050.01 15.340.03
98/09/01 1057.590 16.670.03 16.380.02 15.960.02 15.300.02
98/09/02 1058.598 16.850.04 16.560.02 16.050.02 15.380.03
98/09/03 1059.574 16.710.04 16.350.02 15.920.03 15.200.02
98/09/03 1060.429 16.950.04 16.490.02 16.050.02 15.220.04
98/09/06 1063.446 16.760.02 15.560.02
98/09/10 1067.431 17.230.03 16.890.02 16.320.02 15.720.04
BV And ug: 98/08/28 1053.501 18.10.2 17.90.2 17.70.2
DX And ug 98/08/27 1053.489 15.010.02 14.340.03 13.870.05
98/08/31 1057.402 15.550.02 14.760.02 14.110.02 13.680.04
98/09/01 1058.397 15.520.02 14.680.02 14.170.03 13.720.03
98/09/02 1059.457 15.260.02 14.580.04 13.990.06 13.610.05
FO And ugSU 02/11/22 2601.429 14.810.05
FS And ugSU: 02/12/29 2638.281 16.80.1
RX And ugz 98/08/27 1052.547 11.870.02 11.770.02 11.630.02 11.380.02
98/08/28 1053.563 11.880.03 11.780.02 11.650.02 11.390.02
98/08/31 1056.537 11.990.02 11.850.02 11.660.02 11.430.02
98/08/31 1056.611 12.030.02 11.840.02 11.670.02 11.420.02
98/09/01 1057.542 11.900.03 11.770.03 11.620.02 11.340.02
98/09/01 1057.621 11.960.02 11.820.02 11.670.02 11.410.02
98/09/02 1058.523 11.970.02 11.840.02 11.620.03 11.420.02
98/09/02 1058.618 12.030.02 11.780.02 11.650.03 11.380.02
98/09/03 1059.527 12.080.02 11.870.02 11.670.02 11.450.02
98/09/03 1059.528 12.060.02 11.820.02 11.700.02 11.460.02
98/09/03 1059.621 12.040.02 11.900.02 11.730.02 11.420.02
98/09/03 1060.411 12.140.04 11.950.02 11.760.03 11.480.02
98/09/10 1067.379 12.170.03 12.020.02 11.860.02 11.530.02
02/11/15 2594.405 13.470.05
02/11/22 2601.413 11.030.03
02/12/29 2638.237 13.980.03
HT Cas ugSU 98/09/02 1058.597 16.40.2 16.10.1 15.760.05
V516 Cyg ugSS 00/08/18 1775.463 14.430.08 14.120.08 13.930.08
00/08/23 1780.411 16.20.1 15.940.05
00/08/25 1782.328 16.50.1 16.20.1 15.750.03
00/08/29 1786.323 14.60.1 14.330.05 14.210.08 14.030.03
V516 Cyg ugSS 00/08/29 1786.491 14.510.08 14.190.05 14.050.08 13.920.03
00/09/08 1796.428 15.430.08 15.210.05 14.930.05 14.680.04
00/09/09 1797.452 14.120.07 14.050.05 14.010.08 13.890.03
00/09/26 1814.493 16.90.1 16.30.1 16.10.1 15.600.05
V632 Cyg ugSS 98/08/26 1052.398 16.90.2
98/09/01 1057.529 18.10.3 17.10.2
*) from Downes et al. (2001)
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Table 1: BV R

I

magnitudes of some Dwarf Novae (ontinues)
Name Type

Date JD B V R

I

UT (245+)
V1028 Cyg ugSU 98/08/26 1052.435 16.30.1
V1032 Cyg ug 98/08/26 1052.440 16.10.1
V1052 Cyg ugSS 98/08/26 1052.444 15.380.05
V1060 Cyg ugSS 98/08/26 1052.464 16.10.1
V1316 Cyg ugSU 98/09/01 1058.454 17.80.3 17.40.2 17.30.2
V1377 Cyg ug: 98/08/26 1052.462 15.510.05
MN La ugz 98/08/30 1056.493 15.690.07 14.990.05 14.590.04
CN Ori ugz 02/02/11 2317.327 12.680.07 12.770.05 12.680.04 12.410.04
02/02/22 2328.329 15.920.09 15.310.05 14.910.05 14.340.05
02/03/04 2338.326 13.480.09 12.990.05 12.850.04 12.550.04
02/03/10 2344.361 17.40.2 16.10.1 15.440.05 14.590.05
CZ Ori ug 98/03/10 0883.357 16.30.1 15.850.05 14.840.04
98/03/14 0887.381 14.500.05 14.080.04
98/03/16 0889.317 12.810.06 12.670.05 12.620.04 12.390.04
98/03/17 0890.312 12.670.07 12.820.05 12.640.04 12.430.04
98/03/18 0891.313 12.890.07 13.030.05 12.900.04 12.650.04
98/03/27 0900.313 16.80.1 16.350.08 15.740.05 14.890.04
98/03/29 0902.317 16.10.1 15.720.05 14.870.04
99/03/01 1239.393 14.410.05 13.990.05 13.690.04
99/03/03 1241.387 15.230.05 14.710.04
99/03/10 1248.375 16.000.08 15.010.05
99/03/11 1249.361 16.360.05 16.030.05 15.060.04
IP Peg ug 98/08/28 1053.517 16.50.1 15.800.04 15.240.05
RU Peg ugSS 98/09/03 1059.501 12.530.02 12.110.02 11.820.02
FO Per ug 98/08/31 1056.628 14.010.05 13.770.05 13.570.05 13.290.04
98/09/01 1057.562 14.110.05 13.860.05 13.570.05 13.360.04
98/09/02 1058.637 14.420.03 14.190.03 13.910.03 13.620.03
98/09/03 1059.614 14.980.04 14.810.02 14.570.04 14.240.03
02/02/11 2317.309 15.060.06 15.030.03 14.820.05 14.490.03
02/02/22 2328.306 13.920.04 13.750.03 13.620.05
02/02/24 2330.312 14.850.05 14.420.05 14.370.05
02/03/10 2344.311 14.030.03 13.860.05 13.570.04
02/03/11 2345.291 14.190.03 14.030.03 13.860.05 13.580.04
02/03/13 2347.286 16.20.2 15.790.05 15.430.06
02/03/23 2357.297 17.30.3 17.00.2 16.20.1
02/03/29 2363.293 13.610.03 13.380.04 13.200.05
02/03/30 2364.294 13.650.05 13.530.05 13.210.05
KT Per ugz 00/08/26 1782.515 12.840.05 12.750.05
00/08/29 1786.499 16.10.1 15.570.05 15.180.05
00/08/30 1786.560 15.890.05 15.470.05
00/09/09 1796.655 15.820.07 15.560.05 14.990.05 14.350.05
00/09/11 1799.464 15.530.05 15.050.05 14.210.05
00/09/23 1810.511 16.300.08 15.860.06 15.370.05 14.370.05
00/09/27 1814.513 12.850.06 12.710.05 12.520.04 12.330.04
00/09/27 1814.573 12.780.07 12.690.05 12.530.04 12.350.04
00/09/28 1815.535 12.690.07 12.530.05 12.380.04 12.170.04
00/10/12 1830.342 14.210.05
00/10/28 1846.323 14.480.07
TU Tri ug 98/09/03 1059.586 18.30.2
TX Tri ugSS 98/09/03 1059.583 16.50.1
TW Tri ugz 98/09/03 1059.603 16.70.1 16.40.1
SW Vul ug 98/08/31 1056.509 19.10.3 18.40.3 17.90.2 17.70.2
VW Vul ugSU 98/08/30 1056.413 18.10.2 17.70.2 16.40.1
*) from Downes et al. (2001)
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Table 2: Mean spetral slope (F () / 

) of some DNe
Name Type

Magnitude Range

Obs. Values 
RX And ugz 10.9 v { 12.6 v V ' 11.8 0.2 0.1
V516 Cyg ugSS 13.8 p { 16.8 p V ' 14.1 0.3 0.2
CN Ori ugz 11.9 v { 16.3 v V ' 12.8 0.5 0.2
CZ Ori ug 11.2 V { 17.0 V V ' 12.7 0.4 0.2
FO Per ug 11.8 v { 16.2 p V ' 13.8 0.0 0.2
KT Per ugz 10.6 V { 16.1 V V ' 12.6 0.3 0.1
*) from Downes et al. (2001)
Referen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Spogli, C., Fiorui, M., Raimondo, G., 2000, IBVS, 4944
Spogli, C., Fioru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Tosti, G., Pas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The elipsing binary star BP Vul (V = 9:82) was disovered as a variable star by
Homeister (1935). It has a period of 1.94 days and a spetral type listed as A7, but
has been largely negleted by observers. A partial light urve obtained by the Hipparos
mission (ESA, 1997) indiates that the system is well detahed, with elipse depths in the
optial of about 0.7 mag for the primary and 0.4 mag for the seondary.
Times of minimum have been reorded for the binary by a number of authors sine 1929
using a variety of tehniques (photographi, visual, photoeletri/CCD). We report here
additional timings determined from arhival plates from the Harvard College Observatory,
that go as far bak as 1918.
More than 400 blue-sensitive patrol plates from the AC series at the Harvard College
Observatory were measured by PRG using 4 omparison stars and a sequene of steps to
estimate hanges in brightness. These plates span the interval 1889{1954. Additionally,
some 180 plates from the Damon series were inspeted, overing the period 1965{1989.
Table 1 lists the dates of the low-light levels reorded in the viinity of the elipse phases
(\Type 1" and \Type 2" for the primary and seondary minima, respetively).
Table 1. Photographi times of minimum for BP Vul.
HJD 2,400,000 Type Year HJD 2,400,000 Type Year
21787.723 1 1918.529 42386.456 1 1974.925
22144.750 1 1919.506 42666.772 2 1975.693
22637.569 1 1920.856 43317.780 1 1977.475
23607.741 1 1923.512 43423.529 2 1977.765
26465.843 1 1931.337 44875.875 1 1981.741
26535.718 1 1931.528 45636.490 1 1983.823
27965.784 1 1935.444 45785.882 1 1984.232
28460.527 1 1936.798 45855.778 1 1984.424
29073.744 1 1938.477 46385.508 1 1985.874
29857.637 1 1940.623 46534.864 1 1986.283
31318.694 1 1944.623 46709.547 1 1986.761
33854.692 1 1951.567 47026.696 2 1987.630
34209.792 1 1952.539 47064.618 1 1987.733
Beause of the shallower seondary elipse in BP Vul, most of the measurements or-
respond to the primary minimum. We estimate the unertainties of these timings to be
roughly 0.02{0.03 days. O   C diagrams for all available primary and seondary min-
ima in addition to ours (Huth, 1965; Lay, Marrum, & Ibanoglu, 1999; Agerer, Dahm,
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& Hubsher, 2001; Lay, 2002; Lay, Straughn, & Denger, 2002; Kundera, 2003) are
shown in Figure 1. A omplete analysis of BP Vul inluding new CCD and spetrosopi
observations will be reported elsewhere (Lay et al., 2003).
Figure 1. O   C diagram based on the ephemeris by Lay, Straughn & Denger (2002), and inluding
all times of minimum for BP Vul. The new photographi timings from the Harvard plates, reported
here, are represented by lled irles.
PRG would like to thank Alison Doane, urator of the Astronomial Photograph Col-
letion at the Harvard College Observatory, for the use of the plates. This researh has
made use of the SIMBAD database, operated at CDS, Strasbourg, Frane, and of NASA's
Astrophysis Data System Abstrat Servie.
Referenes:
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os and Tyho Catalogues, ESA SP-1200
Homeister, C., 1935, AN, 255, 401
Huth, H., 1965, IBVS, 96
Kundera, T., 2003, E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http://www.oa.uj.edu.pl/ktt/krttk dn.html
Lay, C. H. S., 2002, IBVS, 5357
Lay, C. H. S., Marrum, K., & Ibanoglu, C., 1999, IBVS, 4737
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The present 77th Name-List of Variable Stars, ompiled basially in the manner rst
introdued in the 67th Name-List (IBVS No. 2681, 1985), ontains all data neessary
for identiations of 1152 new variables nally designated in 2003. The total number of
designated variable stars, not ounting designated non-existing stars or stars subsequently
identied with earlier-designated variables, has now reahed 38528.
The 77th Name-List onsists of two tables and a list of referenes. Table 1 ontains
the list of new variables arranged in the order of their right asensions (2000.0). The
table gives the ordinal number and the designation of eah variable; its equatorial oor-
dinates for the equinox 2000.0 (we present right asensions to 0:
s
1 and delinations to 1
00
.
The oordinates were found in the literature, taken from positional atalogues, inlud-
ing USNO A1.0/A2.0/B1.0, GSC2.2, GSC and 2MASS, or determined by the authors);
the range of variability (sometimes the olumn \Min" gives, in parentheses, the ampli-
tude of light variation; the symbol \(" means that the star, in minimum light, beomes
fainter, than the magnitude indiated); and the system of magnitudes used (\p" are pho-
tographi magnitudes
1
; the symbol \R" designates magnitudes in Cousins's R system;
the symbols \u", \b", \y" mean orresponding Stromgren's magnitudes; \Hp" stands for
magnitudes in the system of the Hipparos Catalogue; \*" orresponds to unltered CCD
magnitudes; the rest of designations are standard Johnson UBV RIJKL magnitudes);
the type of variability aording to the lassiation system desribed in the forewords
to the rst three volumes of the 4th GCVS edition (with the additions introdued in
the 68th Name-List, IBVS No. 3058, 1987, in the 69th Name-List, IBVS No. 3323, 1989,
in the 72nd Name-List, IBVS No. 4140, 1995, in the 75th Name-List, IBVS No. 4870,
2000, in the 76th Name-List, IBVS No. 5135, 2001, and one alteration desribed below;
see also the desription of variability types and distribution of stars over variability types
at http://www.sai.msu.su/groups/luster/gvs/gvs/iii/vartype.txt); two refer-
enes to the list of papers whih follows Table 2 (the rst referene is to the investigation
of the star, the seond one indiates the paper ontaining a nding hart, or refers to
the Durhmusterung { DM (BD, CoD, or CPD), or the Hubble Spae Telesope Guide
1
In the 4th GCVS edition and the 67th{76th Name-Lists, upper-ase \P" was used. The urrent eletroni version of
the GCVS ontains no stars with P magnitudes of the old PV system, and we now have hanged \P" into \p" globally in
the GCVS.
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Star Catalog { GSC, g2.2, or the USNO A1.0/A2.0/B1.0 atalog { USNO, or the 2MASS
atalog { 2MASS, if the star an be found using one of them).
The order of stars in Table 1 orresponds to the order of their 2000.0 right asensions.
Note that several stars named between Name-Lists No. 76 and No. 77 upon request from
the IAU Bureau of Astronomial Telegrams have GCVS names, within their onstellation,
not in their proper order by right asension.
We ontinue to designate the system of magnitudes as \V" for numerous stars studied
by amateur astronomers using photographs on T400 lms, though the authors all their
system \photographi". These lms, together with the magnitudes of omparison stars
used, reprodue a system resembling the traditional photovisual one, and at least a system
far from the traditional photographi one.
In a small number of ases, the value of the variability amplitude (olumn \Min",
in parentheses) ould not be expressed in the same system of magnitudes as the star's
brightness; in suh ases we indiate the photometri band for the amplitude separately.
In the present Name-List, we hange the designation for one of the variability types in-
trodued earlier, in the 72nd Name-List (IBVS No. 4140, 1995). Namely, we have deided
that the provisional designation \LBV", introdued there for omparatively long-period
pulsating B stars, auses onsiderable onfusion beause many astronomers understand it
as \Luminous Blue Variables" (type SDOR in our atalogues). From now on, we hange
the designation of our type for slowly-pulsating (periods in exess of one day) B-type stars
into LPB. We introdue this hange also for stars of the Name-Lists Nos. 72{76 at our
web site.
A version of Table 1 given in the eletroni supplement to this paper (le 5422-t1.txt)
ontains also oordinates for the equinox 1950.0. In the eletroni table, no spaes are left
between hours and minutes, minutes and seonds of right asension or between degrees
and minutes, minutes and seonds of delination.
Table 2 ontains the list of variables arranged in the order of their variable star names
within onstellations. After the designation of a variable, its ordinal number from Table 1
is given, as well as identiations with several major atalogues and identiations ne-
essary to nd this star in the papers referred to in Table 1 or in the papers with the rst
(or independent) announement of the disovery of its variability, referred to (in a small
number of ases) in square brakets after the orresponding identiation in Table 2. In
variane with our earlier pratie and in aordane with the style of Name-Lists Nos. 75
and 76, we did not inlude names of disoverers dierent from the name of the author(s)
of the paper referred to. After the identiations, some minimal remarks are given if
neessary. Table 2 and the list of referenes are also presented in the form of ASCII les
in the eletroni supplement to this paper (les 5422-t2.txt and 5422-t3.txt). The abbre-
viated names of the atalogues in Table 2 generally follow onventions of the GCVS or of
the SIMBAD data base; in its eletroni version, \Name" stands for non-standard names
or abbreviations, mainly from disovery announements, and \Rmrk", for remarks.
We would like to introdue a orretion to the Name-List No. 72 (IBVS No. 4140,
1995). The objet No. 72429 (V362 Vul), attributed there to the type NL, is atually a
galaxy (type GAL). Corretions to the Name-List No. 76 (IBVS No. 5135, 2001) are given
in the following small table.
Page No. Name Printed Should be
55 760652 V558 Pup Tmz V432 Tmz V438
60 761047 V406 Vul XTE 1859+226 XTE J1859+226
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We also have to introdue new GCVS names for two variables rst named long ago.
Thanks to searhes undertaken by Dr. M.L. Hazen in Harvard arhives, these two stars
were found at very large distanes from their published positions and quite far from
onstellations they were originally believed to belong to. In both ases, we have deided
to use the new name as the main one for the variable.
V1046 Cen = CO Hya. Found in Centaurus, in 10
Æ
to the south from the position
published by the disoverer (M. Huruhata, Harv Bull No. 913, 1940). The aurate
oordinates are: 12
h
55
m
53:
s
0 {37
Æ
42
0
05
00
(J2000.0).
NW Lup = W Cir. Found in Lupus, in 4
Æ
to the north from the position published
by the disoverer (J. Mohr, Harv Bull No. 866, 1929). This star's aurate oordinates
are: 15
h
11
m
26:
s
6 {51
Æ
38
0
06
00
(J2000.0).
As usual, those wishing to nd new and orreted GCVS and NSV atalogue informa-
tion are asked to regularly visit our web site:
http://www.sai.msu.su/groups/luster/gvs/gvs/
At our web site, there exists aess to a table ontaining aurate oordinates and,
whenever available, proper motions for many GCVS and NSV atalogue stars, taken
from positional atalogues (referred to on the list) or measured by the GCVS team. The
list is being ontinuously expanded in the ourse of our positional work. The positional
information is based upon our new identiations, primarily using the best nding harts
available, and heked by omparison with identiations by other authors whenever
possible.
We would like to thank many astronomers who sent us unpublished data, immedi-
ately responded to our requests to provide missing data or orret erroneous data ne-
essary for this Name-List. Also, thanks are due for sending us orretions to our at-
alogues and Name-Lists. Speial thanks are due to R.A. Downes, M.L. Hazen, and
P. Shmeer. This study was supported in part by Russian Foundation for Basi Re-
searh through grant 02-02-16069, by the Russian Federal Sienti and Tehnologial
Programme \Astronomy", by the Programme \Unstable Proesses in Astronomy" of the
Presidium of Russian Aademy of Sienes, and by the Support Programme for Lead-
ing Sienti Shools of Russia. Our researh has made use of the USNOFS Image
and Catalogue Arhive operated by the United States Naval Observatory, Flagsta Sta-
tion (http://www.nofs.navy.mil/data/fhpix/) and of the NASA/IPAC Infrared Siene
Arhive, whih if operated by the Jet Propulsion Laboratory, California Institute of Teh-
nology, under ontrat with the National Aeronautis and Spae Administration.
4 IBVS 5422
Table 1
No. Name R.A., Del., 2000.0 Max Min Type Ref.
h m s o ' " m m
770001 V878 Cas 00 00 52.9 +62 25 15 15.6 16.0 B DSCT 001 001
770002 V879 Cas 00 01 46.0 +62 25 28 15.4 16.3 B DCEP 002 002
770003 EF Tu 00 01 55.1 -67 07 43 13.89 14.59 V NL 003 GSC
770004 DX Ps 00 22 16.3 +03 35 24 11.9 12.8 V SR: 004 GSC
770005 DY Ps 00 24 24.6 -01 58 20 15.1 ( 0.08) I BY 005 006
770006 ET Cet 00 32 21.6 -18 39 09 12.0 13.0 V SR: 004 GSC
770007 DZ Ps 00 36 27.9 +21 32 14 10.86 11.32 V EW 007 DM
770008 V428 And 00 36 46.4 +44 29 19 5.13 ( 0.06) V SRS 008 DM
770009 V429 And 00 42 42.4 +43 19 01 15.1 ( 0.02) B RPHS 009 USNO
770010 V880 Cas 00 55 33.9 +68 28 55 11.6 12.2 V SR: 004 GSC
770011 V881 Cas 00 56 56.2 +64 27 01 12.9 13.9 V SR: 004 GSC
770012 V882 Cas 00 57 18.6 +67 20 29 13.6 14.5 V SR: 004 010
770013 V883 Cas 00 57 42.7 +64 08 35 12.4 13.4 V SR: 004 GSC
770014 V884 Cas 00 59 09.1 +63 48 50 10.5 12.4 V SR: 004 010
770015 EE Ps 00 59 50.1 +12 25 04 13.9 ( 0.27) R EW 011 GSC
770016 V885 Cas 01 00 55.8 +67 20 42 12.4 13.5 V SR: 004 GSC
770017 V886 Cas 01 01 19.8 +68 43 02 12.7 13.6 V SR: 004 GSC
770018 V887 Cas 01 01 58.4 +57 59 49 8.1 8.8 I SR 012 013
770019 V888 Cas 01 05 27.4 +65 59 00 9.3 11.5 * SR: 004 USNO
770020 V889 Cas 01 06 25.0 +65 48 02 11.8 12.6 V SR: 004 GSC
770021 EF Ps 01 07 30.1 +29 26 13 10.8 11.6 V SR: 004 GSC
770022 V890 Cas 01 07 44.6 +59 03 02 11.5 (14.0 * M 004 g2.2
770023 V891 Cas 01 10 22.3 +66 07 13 11.8 12.7 V SR: 004 GSC
770024 EG Ps 01 11 02.1 +23 51 11 11.0 12.0 V SR: 004 GSC
770025 BZ Sl 01 11 43.2 -25 57 30 9.64 9.73 V RS 014 DM
770026 V892 Cas 01 12 34.4 +65 54 09 13.2 14.0 V SR: 004 GSC
770027 V893 Cas 01 14 13.9 +65 51 37 11.5 12.6 V SR: 004 GSC
770028 V894 Cas 01 15 11.8 +66 39 54 11.6 12.6 V SR: 004 GSC
770029 V895 Cas 01 16 18.3 +67 45 23 10.8 11.6 V SR: 004 GSC
770030 V896 Cas 01 19 16.4 +66 15 48 12.8 13.6 V SR: 004 GSC
770031 V897 Cas 01 20 13.7 +65 31 27 11.0 (13.6 * M 004 USNO
770032 V898 Cas 01 20 18.3 +64 28 07 12.8 13.8 V SR: 004 010
770033 V899 Cas 01 22 04.1 +66 50 12 11.5 12.2 V SR: 004 GSC
770034 V900 Cas 01 23 00.6 +64 39 24 11.1 12.3 V SR: 004 GSC
770035 V901 Cas 01 24 35.5 +65 41 01 11.1 12.1 V SR: 004 GSC
770036 V902 Cas 01 25 58.4 +63 29 32 10.9 11.8 V SR: 004 GSC
770037 V903 Cas 01 27 52.4 +67 47 12 12.6 13.6 V SR: 004 GSC
770038 V904 Cas 01 27 57.2 +65 43 22 12.6 13.4 V SR: 004 GSC
770039 EH Ps 01 28 05.1 +28 31 35 11.6 13.0 V LB: 004 GSC
770040 V905 Cas 01 29 35.1 +65 02 05 11.3 12.5 V SR: 004 GSC
770041 AL Tri 01 31 43.1 +30 23 28 14.1 ( 0.28) V EW 015 015
770042 V906 Cas 01 32 58.5 +67 48 54 13.4 14.2 V SR: 004 GSC
770043 V907 Cas 01 34 56.9 +67 29 35 13.1 14.1 V SR: 004 GSC
770044 V430 And 01 35 51.4 +36 10 25 11.7 13.3 V SR: 004 GSC
770045 V908 Cas 01 36 20.4 +58 31 42 12.0 13.2 V SR: 004 GSC
770046 V909 Cas 01 36 38.6 +61 25 54 10.7 ( 0.19) R BCEP 016 016
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770047 V910 Cas 01 37 01.3 +61 15 58 12.5 13.7 V SR: 004 GSC
770048 V911 Cas 01 39 46.8 +59 42 30 12.1 13.0 V SR: 004 GSC
770049 V912 Cas 01 40 08.3 +64 51 50 13.0 14.4 V SR: 004 GSC
770050 V913 Cas 01 40 22.4 +62 40 22 12.5 13.5 V SR: 004 GSC
770051 V914 Cas 01 41 18.8 +63 36 44 11.4 12.1 V SR: 004 GSC
770052 V431 And 01 42 22.7 +48 57 35 11.1 12.1 V SR: 004 GSC
770053 V915 Cas 01 42 38.3 +63 36 32 11.5 12.4 V SR: 004 GSC
770054 V916 Cas 01 43 01.8 +63 22 06 14.3 15.2 V SR: 004 GSC
770055 V917 Cas 01 43 36.4 +58 48 08 10.5 11.2 V SR: 004 GSC
770056 V918 Cas 01 43 58.3 +58 41 05 12.1 13.3 V SR: 004 GSC
770057 V919 Cas 01 47 31.1 +59 03 20 14.0 (15.3 V SR: 004 GSC
770058 V920 Cas 01 48 16.3 +63 07 07 10.4 11.2 V SR: 004 GSC
770059 AW Ari 01 48 43.6 +13 04 12 13.66 14.33 * EW/KW 017 GSC
770060 V432 And 01 49 15.6 +45 20 30 12.3 13.4 V SR: 004 GSC
770061 V921 Cas 01 49 19.8 +56 12 22 11.7 13.4 V SR: 004 GSC
770062 V922 Cas 01 50 10.6 +66 13 39 10.8 11.6 V SR: 004 GSC
770063 V433 And 01 51 38.1 +39 15 44 9.8 10.9 V SR: 004 GSC
770064 V434 And 01 53 20.8 +44 07 42 13.1 14.1 V SR: 004 GSC
770065 V923 Cas 01 56 15.8 +60 01 04 12.4 13.8 V SR: 004 GSC
770066 AM Tri 01 56 19.4 +34 24 57 12.6 13.5 V SR: 004 GSC
770067 V658 Per 01 56 19.9 +52 03 31 12.6 13.3 V SR: 004 GSC
770068 AX Ari 01 58 14.0 +22 34 12 12.4 13.2 V SR: 004 GSC
770069 ES Cet 02 00 52.2 -09 24 31 16.9 ( 0.15) V AM 018 019
770070 V924 Cas 02 00 57.1 +58 36 58 11.3 13.5 V SR: 004 010
770071 V659 Per 02 01 44.1 +55 22 37 12.8 13.7 V SR: 004 GSC
770072 V925 Cas 02 03 00.5 +58 36 13 11.8 12.5 V SR: 004 GSC
770073 V660 Per 02 03 21.8 +50 24 10 11.0 12.9 V SR: 004 GSC
770074 V661 Per 02 05 05.8 +58 16 23 13.5 14.2 V SR: 004 GSC
770075 V662 Per 02 07 15.7 +54 13 31 11.9 13.2 V SR: 004 GSC
770076 V926 Cas 02 07 51.5 +61 40 57 13.2 14.3 V SR: 004 GSC
770077 V927 Cas 02 08 15.8 +59 15 56 10.9 11.8 V SR: 004 GSC
770078 V928 Cas 02 11 40.6 +61 14 26 12.1 (14.1 * M: 004 g2.2
770079 V435 And 02 12 49.4 +47 11 47 10.9 11.6 V SR: 004 GSC
770080 AN Tri 02 13 15.8 +33 57 51 12.4 13.4 V SR: 004 GSC
770081 V663 Per 02 15 14.1 +56 13 04 13.1 18.0 I M 012 013
770082 V929 Cas 02 15 15.3 +65 42 20 12.2 13.3 V SR: 004 GSC
770083 V930 Cas 02 15 20.5 +62 13 50 13.3 14.2 V SR: 004 GSC
770084 V931 Cas 02 15 23.8 +65 01 40 12.8 13.5 V SR: 004 GSC
770085 V932 Cas 02 15 33.5 +64 16 10 12.8 14.3 V SR: 004 GSC
770086 V664 Per 02 16 15.5 +54 48 37 11.9 12.7 V SR: 004 GSC
770087 V665 Per 02 18 48.0 +57 17 08 9.51 ( 0.10) V BCEP 020 DM
770088 AO Tri 02 19 29.4 +28 04 14 12.5 13.8 V SR: 004 021
770089 V933 Cas 02 20 32.8 +62 32 02 11.7 13.8 V SR: 004 GSC
770090 V436 And 02 21 02.7 +42 56 38 7.23 7.29 Hp ACV 022 DM
770091 V934 Cas 02 21 14.9 +66 42 17 11.8 12.5 V SR: 004 GSC
770092 V666 Per 02 21 47.7 +53 18 00 11.4 12.0 V SR: 004 GSC
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770093 V935 Cas 02 22 22.6 +66 51 29 12.9 14.0 V SR: 004 GSC
770094 V936 Cas 02 22 31.4 +66 59 40 13.9 14.7 V SR: 004 GSC
770095 V667 Per 02 25 25.8 +54 11 03 11.8 12.8 V SR: 004 GSC
770096 V668 Per 02 25 44.9 +58 04 46 13.0 13.8 V SR: 004 GSC
770097 AP Tri 02 26 10.2 +36 51 31 13.3 14.1 V SR: 004 GSC
770098 V937 Cas 02 27 22.1 +62 38 26 13.7 14.5 V SR: 004 GSC
770099 V437 And 02 27 25.0 +42 59 59 11.0 11.9 V SR: 004 GSC
770100 V669 Per 02 27 50.5 +53 46 39 12.4 13.1 V SR: 004 GSC
770101 V938 Cas 02 29 11.7 +66 52 34 13.0 14.1 V SR: 004 GSC
770102 V939 Cas 02 31 12.9 +63 40 20 14.5 16.5 I M 012 013
770103 V670 Per 02 31 24.4 +53 17 05 13.0 13.7 V SR: 004 GSC
770104 V940 Cas 02 33 24.0 +64 25 02 13.3 14.1 V SR: 004 GSC
770105 V941 Cas 02 34 04.7 +60 59 15 12.5 13.3 V SR: 004 GSC
770106 V438 And 02 34 06.1 +43 31 36 11.5 12.4 V SR: 004 GSC
770107 V942 Cas 02 34 22.2 +65 18 49 12.8 13.6 V SR: 004 GSC
770108 V943 Cas 02 34 40.2 +63 00 04 12.6 13.6 V SR: 004 GSC
770109 V944 Cas 02 37 45.0 +64 48 57 13.0 13.9 V SR: 004 GSC
770110 AP For 02 39 16.0 -29 27 20 12.2 13.0 V SR: 004 GSC
770111 V945 Cas 02 40 29.3 +62 16 20 13.5 14.4 V SR: 004 GSC
770112 AY Ari 02 42 00.7 +30 56 09 6.82 ( 0.02 ) V SRD 023 DM
770113 V946 Cas 02 44 19.4 +64 45 57 12.6 13.4 B DCEP 024 GSC
770114 V947 Cas 02 47 26.8 +63 58 23 9.0 12.1 I M 012 013
770115 V948 Cas 02 48 56.2 +67 00 12 12.6 13.9 V SR: 004 GSC
770116 AQ Tri 02 49 27.5 +32 51 13 15.8 ( 0.15*) V ZZA 025 g2.2
770117 V949 Cas 02 49 30.0 +61 42 37 11.4 13.8 * M: 004 GSC
770118 V671 Per 02 50 45.3 +55 49 01 9.9 12.5 I M 012 013
770119 V950 Cas 02 52 23.0 +67 07 55 13.2 14.8 V SR: 004 GSC
770120 V951 Cas 02 53 10.2 +66 15 18 13.0 13.9 V SR: 004 GSC
770121 V672 Per 02 56 18.0 +45 53 13 9.6 12.8 * M 004 GSC
770122 V952 Cas 03 02 20.7 +71 09 40 11.7 12.9 p EA 026 027
770123 V673 Per 03 05 52.9 +54 20 54 10.8 14.4 I M 012 013
770124 V953 Cas 03 12 24.1 +60 02 21 12.1 (13.9 * M: 004 g2.2
770125 V954 Cas 03 13 35.0 +59 48 04 15.0 18.9 I M 012 013
770126 KX Cam 03 23 05.9 +56 52 44 12.4 14.7 I M 012 013
770127 KY Cam 03 27 59.1 +60 44 55 15.0 17.6 I M 012 013
770128 AQ For 03 34 25.4 -25 37 41 11.1 12.3 V SR: 004 GSC
770129 V674 Per 03 36 27.6 +36 22 27 16.9 ( 0.09*) B EW: 028 USNO
770130 KZ Cam 03 38 19.7 +56 55 58 6.28 6.30 V ACV 029 DM
770131 HZ Eri 03 39 53.2 -13 37 50 11.6 12.4 V SR: 004 DM
770132 V675 Per 03 40 49.9 +49 41 54 16.3 19.4 I M 012 013
770133 V1209 Tau 03 43 13.8 +24 05 10 16.2 17.3 p NL 030 030
770134 V1210 Tau 03 47 04.2 +23 59 43 8.37 ( 0.03 ) V GDOR 031 DM
770135 V1211 Tau 03 50 51.5 +23 19 45 12.9 14.4 U UV 032 GSC
770136 LL Cam 03 51 04.2 +58 42 25 9.3 12.9 I M 012 013
770137 II Eri 03 51 56.7 -30 32 58 11.9 12.7 V SR: 004 GSC
770138 V1212 Tau 03 51 57.0 +25 25 29 15.3 (21.5 B UGSU: 033 033
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770139 LM Cam 03 56 35.8 +57 20 27 9.5 13.9 I M 012 013
770140 V676 Per 03 59 11.8 +44 13 10 16.5 19.2 I M 012 013
770141 VX Ret 04 04 05.9 -57 53 27 14.7 18.1 B UG 003 GSC
770142 LN Cam 04 05 47.3 +58 45 22 10.3 ( 0.04 ) V ELL: 034 DM
770143 LO Cam 04 06 09.0 +58 48 31 11.67 12.84 B DCEP 034 214
770144 IK Eri 04 09 07.7 -16 23 58 8.14 8.16 V GDOR 035 DM
770145 LP Cam 04 09 40.4 +62 27 12 11.10 11.75 V RRAB 036 214
770146 LQ Cam 04 12 22.6 +53 55 06 7.3 11.5 I M 012 013
770147 IL Eri 04 17 04.3 -12 13 12 12.4 13.6 V SR: 004 GSC
770148 V677 Per 04 24 40.4 +48 07 25 10.4 14.1 I M 012 013
770149 IM Eri 04 24 41.1 -20 07 12 11.6 13.0 B NL 003 DM
770150 V1213 Tau 04 31 37.5 +18 12 25 19.5 ( 1.4 ) V IN 037 USNO
770151 IN Eri 04 39 44.7 -29 45 58 11.9 12.7 V SR: 004 GSC
770152 V524 Aur 04 40 28.0 +30 16 50 10.2 11.8 * SR: 004 USNO
770153 V525 Aur 04 43 29.3 +34 32 19 9.5 12.9 I M 012 013
770154 V1636 Ori 04 47 18.6 +05 03 35 15.2 ( 0.03 ) B RPHS 009 USNO
770155 V1214 Tau 04 50 13.4 +30 07 45 10.3 13.6 I M 012 013
770156 V1637 Ori 04 53 08.6 -03 29 53 12.3 ( 1.12 ) V EA 038 215
770157 V1638 Ori 04 53 21.9 -03 22 55 11.5 ( 0.39 ) V EB 039 GSC
770158 IO Eri 04 53 27.9 -05 34 49 10.25 11.10 V SR 040 DM
770159 V526 Aur 05 01 47.6 +38 05 42 10.0 ( 0.10 ) R BY 041 GSC
770160 V527 Aur 05 02 07.9 +38 01 42 12.9 ( 0.10 ) R LB: 041 GSC
770161 V1639 Ori 05 02 53.7 +10 36 50 15.2 ( 0.31 ) R EW: 028 GSC
770162 AQ Men 05 07 53.6 -79 51 24 15.06 ( 1.4 ) B NL+E 003 GSC
770163 V528 Aur 05 12 52.4 +46 43 03 8.1 11.2 I M 012 013
770164 V1640 Ori 05 17 22.0 +10 18 28 12.38 12.93 V RRC 042 GSC
770165 V1215 Tau 05 17 43.6 +25 24 59 9.9 13.6 I M 012 013
770166 V1216 Tau 05 20 09.6 +19 28 49 14.3 16.1 p SR: 043 GSC
770167 V529 Aur 05 23 39.9 +32 30 16 12.8 16.8 I M 012 013
770168 V1641 Ori 05 24 27.8 -10 39 24 11.5 16.2 p M 044 216
770169 V1642 Ori 05 29 20.6 +00 41 28 12.30 13.07 V E 045 GSC
770170 BB Dor 05 29 28.6 -58 54 47 14.3 (18. B NL 003 GSC
770171 V1217 Tau 05 30 18.2 +20 22 02 9.8 13.7 I M 012 013
770172 V1643 Ori 05 32 34.5 -07 12 40 10.26 ( 0.03*) V DSCTC 046 DM
770173 AG Pi 05 35 12.1 -58 01 08 12.1 ( 0.19 ) R DSCT 047 GSC
770174 V1218 Tau 05 40 02.7 +16 38 49 12.6 13.2 * EA: 125 GSC
770175 LR Cam 05 43 05.2 +68 40 07 10.7 ( 0.63 ) V EW 048 048
770176 V530 Aur 05 45 29.9 +29 07 06 9.4 12.4 I M 012 013
770177 V1219 Tau 05 48 15.7 +20 01 59 13.7 15.9 I M 012 013
770178 V531 Aur 05 51 46.4 +35 22 19 13.6 15.7 I M 012 013
770179 AH Pi 05 57 12.6 -59 35 26 14.0 14.4 B NL 003 GSC
770180 LS Cam 05 57 24.0 +72 41 52 16.7 19.3 B NL 049 050
770181 V1644 Ori 05 58 07.5 +17 20 59 11.7 15.8 I M 012 013
770182 LT Cam 05 58 15.5 +59 46 23 14.5 ( 0.2 ) V EW 051 051
770183 LU Cam 05 58 18.0 +67 53 46 14.0 (16.0 V UG 052 050
770184 LV Cam 05 59 25.7 +59 51 24 16.0 ( 0.4 ) V EW 051 051
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770185 V1645 Ori 06 01 07.3 -02 15 09 8.77 8.98 V SR 053 DM
770186 V532 Aur 06 13 45.1 +52 25 40 12.0 (15.3 V M 004 USNO
770187 V1646 Ori 06 15 42.4 +16 28 13 11.6 12.3 * LB 125 GSC
770188 V533 Aur 06 20 21.4 +35 22 21 11.3 15.6 I M 012 013
770189 V534 Aur 06 26 23.9 +27 56 44 10.4 ( 0.35 ) V EA 054 054
770190 V535 Aur 06 32 46.2 +46 23 33 12.73 13.17 V EW 055 GSC
770191 V366 Gem 06 38 56.4 +25 29 39 11.3 13.2 V SR: 004 GSC
770192 V350 CMa 06 42 46.0 -22 26 55 6.18 6.27 V GDOR 035 DM
770193 V839 Mon 06 46 40.7 +08 21 47 7.5 ( 0.01b) V GDOR: 056 DM
770194 V367 Gem 06 46 43.6 +20 53 22 11.20 11.82 V EA 057 057
770195 V840 Mon 06 47 25.0 +08 13 59 13.5 16.9 I M 012 013
770196 V368 Gem 06 47 47.2 +16 36 33 10.6 13.2 I M 012 013
770197 V841 Mon 06 48 15.7 +08 02 41 11.6 (13.1 V M: 004 GSC
770198 V842 Mon 06 48 43.5 +05 02 01 9.74 10.08 V EB 058 GSC
770199 V843 Mon 06 58 10.9 +10 13 58 12.4 ( 0.52 ) V EW 059 GSC
770200 V369 Gem 07 02 23.3 +25 50 46 7.95 8.12 V RS 060 DM
770201 V838 Mon 07 04 04.8 -03 50 51 6.7 16.05 V NC 061 GSC
770202 LW Cam 07 04 10.0 +62 03 28 17.0 20.0 V XM 062 062
770203 V351 CMa 07 23 06.6 -29 22 20 10.7 12.5 V LB: 004 GSC
770204 V569 Pup 07 29 12.5 -19 27 50 1.85 2.74 K LB 063 063
770205 V370 Gem 07 29 36.8 +16 38 02 12.2 12.6 * LB 125 GSC
770206 V570 Pup 07 31 28.9 -26 16 51 10.4 12.4 * SR: 004 USNO
770207 V571 Pup 07 32 19.4 -14 34 51 12.8 (15.0 p EA 064 GSC
770208 DU Lyn 07 46 39.3 +37 31 03 5.18 ( 0.13 ) V SRB 065 DM
770209 CW CMi 07 50 45.5 -00 00 11 11.2 ( 0.43 ) V EW/K 066 GSC
770210 V844 Mon 07 54 19.3 -00 40 09 11.53 ( 0.20 ) V SRB 067 GSC
770211 V845 Mon 07 59 53.6 -10 45 47 14.38 14.69 V DSCT 068 068
770212 V846 Mon 07 59 57.9 -10 47 20 14.65 14.83 V DSCT 068 068
770213 V847 Mon 07 59 58.0 -10 45 56 13.64 13.73 V DSCTC 068 068
770214 V572 Pup 08 12 28.3 -31 14 52 10.66 11.43 K X 069 GSC
770215 V390 Hya 08 13 40.6 -01 12 22 11.86 13.77 V EA 070 GSC
770216 DV Lyn 08 19 17.7 +42 33 39 16.1 ( 0.02 ) B RPHS 071 USNO
770217 V573 Pup 08 21 35.7 -15 25 45 8.75 8.98 V BY: 053 DM
770218 V384 Vel 08 35 22.4 -40 38 53 17.84 18.42 V IN 072 072
770219 V385 Vel 08 35 40.7 -40 38 36 19.78 20.22 V IN 072 072
770220 V386 Vel 08 35 45.1 -40 37 21 19.66 20.07 V IN 072 072
770221 V387 Vel 08 35 47.8 -40 40 44 18.92 20.40 V IN 072 072
770222 EG Cha 08 36 56.2 -78 56 46 10.61 ( 0.07 ) V INT 073 074
770223 pi 1 UMa 08 39 11.7 +65 01 15 5.64 ( 0.08 ) V BY 075 DM
770224 CN Pyx 08 39 41.9 -21 08 56 10.5 (14.5 V M 217 GSC
770225 HI Cn 08 41 18.4 +19 15 40 7.92 ( 0.01 ) V DSCTC 076 DM
770226 EH Cha 08 41 37.2 -79 03 31 14.33 ( 0.08 ) V INT 073 074
770227 EI Cha 08 42 23.7 -79 04 04 12.73 ( 0.13 ) V INT 073 074
770228 EK Cha 08 42 27.3 -78 57 49 15.20 ( 0.03 ) V INT 073 074
770229 EL Cha 08 42 39.3 -78 54 44 14.08 ( 0.16 ) V INT 073 074
770230 EM Cha 08 43 07.1 -79 04 53 10.84 ( 0.05 ) V INT 073 074
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770231 EN Cha 08 44 16.6 -78 59 09 15.00 ( 0.38 ) V INT 073 074
770232 EO Cha 08 44 32.4 -78 46 32 12.53 ( 0.26 ) V INT 073 074
770233 CO Pyx 08 45 08.9 -25 59 08 12.5 (16.0 p M 077 077
770234 EP Cha 08 47 01.6 -78 59 35 11.13 ( 0.19 ) V INT 073 074
770235 EQ Cha 08 47 57.2 -78 54 54 13.17 ( 0.20 ) V INT 073 074
770236 CP Pyx 08 52 42.8 -25 14 44 13.2 (16.0 p M 077 077
770237 HK Cn 08 59 02.7 +11 56 27 13.56 ( 0.04*) V RPHS 078 079
770238 HL Cn 09 01 22.8 +10 43 59 8.83 8.87 V BY 080 DM
770239 CQ Pyx 09 13 53.9 -24 51 25 4.71 7.36 K M 081 2MASS
770240 KZ UMa 09 31 42.1 +66 51 19 8.15 ( 0.02b) V DSCTC 082 DM
770241 LL UMa 09 43 09.2 +70 00 09 15.43 ( 0.9 *) V EW 083 083
770242 VV Sex 09 45 22.8 +03 57 33 11.6 ( 1. ) V SR 067 GSC
770243 LM UMa 09 46 00.6 +45 52 13 8.21 ( 0.06 ) V SRS 008 DM
770244 VW Sex 10 01 45.6 -02 13 17 12.1 13.4 V SR: 004 GSC
770245 VX Sex 10 02 41.3 -01 33 38 10.7 12.2 V SR: 004 GSC
770246 GM Leo 10 04 08.4 +11 37 43 7.10 ( 0.04 ) V DSCTC 084 DM
770247 LN UMa 10 04 34.8 +66 29 15 14.6 18.0 V NL 085 218
770248 ER Cha 10 05 13.6 -79 03 44 7.6 ( 0.08 ) B DSCTC 086 DM
770249 BE Ant 10 18 00.2 -32 54 09 11.6 14.7 V M 004 GSC
770250 GN Leo 10 22 23.5 +25 29 58 8.97 ( 0.70 ) V SR 087 DM
770251 LO UMa 10 29 51.9 +39 56 28 12.75 14.95 V EA 088 088
770252 LP UMa 10 33 57.9 +58 52 16 12.53 12.80 V EW 089 GSC
770253 V572 Car 10 44 47.3 -59 43 53 8.66 9.07 V EA 090 DM
770254 V573 Car 10 45 08.2 -59 40 49 9.45 10.00 y EA: 091 091
770255 VY Sex 10 50 29.7 -02 41 43 9.01 ( 0.34 ) V EW 092 DM
770256 V574 Car 10 51 39.1 -60 56 35 12.73 ( 0.05 ) V WR 093 093
770257 LQ UMa 10 57 18.4 +39 41 38 13.6 14.5 V LB: 004 GSC
770258 V391 Hya 10 58 27.5 -29 19 02 14.0 14.32 B NL 003 GSC
770259 V392 Hya 10 58 56.4 -29 14 41 14.9 16.38 B UG: 003 GSC
770260 V393 Hya 11 00 17.5 -29 51 59 15.5 15.89 B NL: 003 USNO
770261 WY Crt 11 10 22.2 -23 02 34 11.0 11.9 V SR: 004 DM
770262 WZ Crt 11 18 01.9 -21 35 14 12.1 13.4 V SR: 004 GSC
770263 LR UMa 11 22 51.2 +31 49 41 7.74 ( 0.07 ) B DSCTC: 094 DM
770264 XX Crt 11 26 40.8 -19 36 14 11.8 12.5 V SR: 004 GSC
770265 XY Crt 11 27 16.6 -08 52 08 8.5 ( 0.01 ) B ACVO 095 DM
770266 XZ Crt 11 29 30.7 -18 56 18 12.8 14.1 V SR: 004 GSC
770267 YY Crt 11 32 32.7 -19 11 58 11.6 13.2 V SR: 004 GSC
770268 V394 Hya 11 37 31.8 -32 19 52 13.1 14.0 V SR: 004 GSC
770269 YZ Crt 11 41 20.3 -22 48 24 10.9 11.9 V SR: 004 DM
770270 GO Leo 11 42 15.7 +27 33 05 14.9 ( 0.18 ) R EW: 028 USNO
770271 ZZ Crt 11 42 39.8 -11 33 49 11.9 13.0 V SR: 004 GSC
770272 GP Leo 11 45 45.5 +11 52 09 13.4 ( 1.2 ) * RRAB 096 GSC
770273 GQ Leo 11 47 45.7 +12 54 03 9.7 ( 0.14 ) R BY: 097 097
770274 AA Crt 11 48 04.8 -16 35 14 10.3 11.2 V SR: 004 DM
770275 V1040 Cen 11 55 27.0 -56 41 53 12.5 (14.6 V UG 098 USNO
770276 GR Leo 11 57 28.9 +19 59 02 8.87 8.92 B BY 053 DM
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770277 OW Vir 11 59 14.6 -06 07 13 12.3 13.3 V SR: 004 GSC
770278 VY Crv 12 01 06.5 -17 25 02 13.5 (15.4 V M: 004 GSC
770279 V395 Hya 12 01 24.4 -31 59 27 13.0 13.4 B NL 003 GSC
770280 OX Vir 12 05 35.0 -05 50 45 6.64 6.75 V SRS: 053 DM
770281 DH CVn 12 26 08.0 +35 55 59 12.72 13.24 * EW 099 GSC
770282 LL Dra 12 29 37.4 +68 38 08 9.44 9.51 V SR 053 DM
770283 DI CVn 12 32 01.5 +35 30 00 13.6 14.4 V EB: 100 GSC
770284 LO Com 12 32 05.0 +26 22 47 12.38 13.20 * EW 099 GSC
770285 LP Com 12 33 05.5 +27 08 04 12.76 13.37 * EW 099 GSC
770286 DK CVn 12 33 09.3 +37 58 22 12.7 13.2 : V EA 100 GSC
770287 LQ Com 12 37 30.3 +26 04 52 12.8 13.3 V EW 100 GSC
770288 LR Com 12 45 06.9 +21 39 33 10.8 11.7 V EA 004 GSC
770289 V1041 Cen 12 49 08.8 -41 12 26 12.4 ( 0.02 ) V DSCTC 101 GSC
770290 V1042 Cen 12 50 01.1 -52 01 26 8.9 12.7 R M 102 219
770291 LS Com 12 51 41.9 +27 32 27 4.87 4.97 V FKCOM 103 DM
770292 DL CVn 12 52 14.2 +38 56 31 12.0 12.3 V EB 100 GSC
770293 LT Com 12 52 41.8 +26 16 38 10.53 10.74 V EB 104 DM
770294 LU Com 13 00 16.5 +30 47 06 4.90 ( 0.15 ) V RS: 105 DM
770295 OY Vir 13 00 30.2 +03 36 15 7.51 ( 0.06 ) V SRS 008 DM
770296 V396 Hya 13 12 46.4 -23 21 32 17.3 17.7 V NL 106 107
770297 V1043 Cen 13 13 17.2 -32 59 12 14.62 16.38 V XM 108 108
770298 OZ Vir 13 14 47.5 -03 54 42 13.6 ( 0.30*) R EW: 028 GSC
770299 V1044 Cen 13 16 01.4 -37 00 11 10.7 11.7 V ZAND 109 DM
770300 V1045 Cen 13 27 36.5 -47 46 40 17.42 18.65 V RRAB 110 USNO
770301 DM CVn 13 36 19.4 +29 23 41 12.5 13.2 V EA 100 GSC
770302 FY Boo 13 46 51.8 +22 57 13 13.1 13.8 V EW 104 GSC
770303 V1039 Cen 13 55 41.2 -64 15 57 9.11 (20. V NA 111
770304 PP Vir 14 04 48.9 +05 24 51 8.67 ( 0.01 ) B ACVO 112 DM
770305 FZ Boo 14 06 12.9 +10 49 34 7.73 ( 0.10 ) V SRS 023 DM
770306 GG Boo 14 09 16.6 +38 37 34 12.3 12.6 V EW: 100 GSC
770307 GH Boo 14 14 51.5 +27 34 16 11.9 12.3 V EW 100 GSC
770308 NT Lup 14 32 00.8 -44 26 29 11.11 11.12 V DSCTC 113 DM
770309 GI Boo 14 37 23.3 +38 04 42 11.3 11.8 V EA 100 DM
770310 GK Boo 14 38 20.7 +36 32 25 10.3 10.8 V EA 100 DM
770311 GL Boo 14 40 05.7 +26 34 02 10.8 11.2 V EA 100 DM
770312 PR Aps 14 44 17.2 -73 58 06 8.07 8.16 Hp DSCTC 086 DM
770313 GM Boo 14 47 26.6 +22 45 14 11.84 12.22 * EW 114 GSC
770314 GN Boo 14 50 07.8 +29 38 59 10.75 11.35 * EW 114 GSC
770315 KQ Lib 14 51 17.1 -11 09 43 11.6 11.9 * EW 115 GSC
770316 GO Boo 14 53 12.5 +28 42 22 12.0 12.4 V EA 100 GSC
770317 GP Boo 14 57 30.9 +24 02 51 11.1 11.4 V EB 100 GSC
770318 GQ Boo 14 59 36.7 +25 02 45 12.63 13.07 * EW 114 GSC
770319 GR Boo 14 59 54.5 +25 54 34 11.45 11.90 * EW 114 GSC
770320 GS Boo 15 00 29.6 +33 40 22 11.4 12.0 V EA 100 DM
770321 GT Boo 15 17 26.7 +38 13 36 12.1 12.4 V EB 100 GSC
770322 V372 Ser 15 17 35.0 -01 05 17 10.85 11.69 V RR(B) 116 116
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770323 GU Boo 15 21 54.8 +33 56 10 13.1 13.7 V EA 100 GSC
770324 KR Lib 15 46 39.4 -29 52 52 12.8 14.4 V SR: 004 GSC
770325 V373 Ser 15 52 35.1 -01 01 53 7.96 ( 0.02u) V ACV 117 DM
770326 V1179 So 15 53 56.6 -27 54 20 12.1 (15.3 V M 004 GSC
770327 NU Lup 15 57 33.9 -30 08 28 12.4 (14.6 V M 004 g2.2
770328 V1021 Her 15 57 45.4 +49 27 55 13.69 ( 0.35R) V EA: 118 118
770329 V1022 Her 15 58 10.2 +49 27 08 11.90 ( 0.09R) V UV+BY 118 118
770330 V1023 Her 15 58 25.3 +49 26 51 11.97 ( 0.21R) V EW 118 118
770331 AL CrB 15 58 30.5 +26 51 11 8.49 8.55 V * 119 DM
770332 NV Lup 16 02 53.6 -35 17 25 12.3 (14.2 V M 004 USNO
770333 V1024 Her 16 10 05.1 +25 36 55 12.5 13.2 V EA 100 GSC
770334 AM CrB 16 10 50.4 +37 28 57 12.8 13.5 V EA 100 GSC
770335 LM Dra 16 19 27.0 +56 06 01 13.52 ( 0.01*) V RPHS 120 121
770336 V1025 Her 16 21 09.3 +25 39 23 12.1 (12.5 V EA 100 GSC
770337 V1180 So 16 21 18.2 -34 19 22 12.6 (14.5 V M: 004 GSC
770338 V1026 Her 16 31 53.6 +25 27 19 12.2 12.6 V EB 100 GSC
770339 V1027 Her 16 32 13.5 +13 38 44 12.0 12.4 V EA 100 GSC
770340 V1028 Her 16 35 16.7 +12 46 19 12.0 (12.2 V EA 100 GSC
770341 V1029 Her 16 35 32.6 +03 59 40 12.2 12.7 * SR: 122 GSC
770342 V1181 So 16 37 31.9 -30 06 03 11.6 (14.2 V M: 004 USNO
770343 V1030 Her 16 45 03.7 +04 10 21 12.2 12.9 * SR: 122 GSC
770344 V1031 Her 16 45 08.5 +20 37 00 12.1 12.5 V EA 100 GSC
770345 V1032 Her 16 47 55.2 +35 17 57 13.4 13.7 V EB 100 GSC
770346 V1182 So 16 49 33.5 -33 36 33 10.3 12.2 V SR: 004 DM
770347 V1033 Her 16 50 39.9 +27 44 23 11.8 12.4 V EW 100 GSC
770348 V2541 Oph 16 52 06.5 -15 38 08 13.2 (15.5 * M 004 USNO
770349 V1034 Her 16 52 41.8 +12 49 05 12.88 13.98 V EA/RS 123 GSC
770350 V1035 Her 16 52 52.8 +38 39 28 10.9 (11.4 V EA 100 GSC
770351 V2542 Oph 16 54 10.6 -01 36 44 6.25 ( 0.02 ) V DSCTC 124 DM
770352 V2543 Oph 16 55 22.4 +07 22 00 12.9 13.3 * LB 125 GSC
770353 V1036 Her 16 55 51.9 +24 53 36 11.6 12.1 V EW 100 GSC
770354 V2544 Oph 16 56 12.2 +03 53 07 10.3 11.4 * LB 125 GSC
770355 V1037 Her 16 56 57.0 +29 19 06 12.0 12.3 V EA 100 GSC
770356 V1038 Her 16 58 19.8 +33 40 22 11.8 12.4 V EW 100 GSC
770357 V1183 So 16 58 32.7 -33 10 01 11.5 (13.8 V M 004 2MASS
770358 V1039 Her 16 59 24.0 +15 12 28 12.4 13.0 V EA/RS: 100 GSC
770359 V1040 Her 16 59 31.0 +19 12 56 12.5 13.0 : V EA 100 GSC
770360 V1041 Her 17 01 01.2 +49 23 17 11.6 (12.1 V EA 100 GSC
770361 V2545 Oph 17 02 22.7 +04 10 27 11.0 11.4 * LB 125 GSC
770362 V1042 Her 17 02 50.5 +21 40 00 11.94 13.09 V EB 126 GSC
770363 V2546 Oph 17 03 07.4 -15 27 15 10.3 12.7 * M: 004 GSC
770364 V1043 Her 17 06 10.6 +49 55 24 13.3 (14.0 V EA: 100 GSC
770365 V2547 Oph 17 07 25.7 -10 50 56 11.8 16.0 * M 004 USNO
770366 V2548 Oph 17 07 58.1 -24 44 31 4.57 6.45 K M 081 2MASS
770367 V2549 Oph 17 09 22.1 +12 39 57 11.8 12.3 V EA 100 GSC
770368 V1044 Her 17 10 18.0 +38 26 42 12.5 13.3 * EW 127 GSC
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770369 V1045 Her 17 10 59.9 +46 17 20 10.9 11.4 V EB 100 DM
770370 V1046 Her 17 11 30.3 +23 14 12 12.5 12.95 V EA 100 GSC
770371 V1047 Her 17 12 39.5 +33 08 00 12.26 12.78 * EW 127 USNO
770372 V1048 Her 17 14 57.5 +42 10 24 17.9 19.3 B SRB 128 USNO
770373 V1049 Her 17 16 42.0 +21 23 06 10.8 11.2 V EB 100 DM
770374 V1050 Her 17 16 50.0 +38 21 59 12.4 12.9 V EA: 100 GSC
770375 V1051 Her 17 17 27.8 +27 13 00 12.5 12.8 V EB 100 GSC
770376 V1052 Her 17 18 24.8 +22 28 51 12.2 12.65 V EW 100 GSC
770377 V1053 Her 17 18 40.0 +35 54 25 13.0 13.85 * EW 127 GSC
770378 V2550 Oph 17 19 18.6 +04 03 24 11.7 12.1 * LB 125 GSC
770379 V1054 Her 17 20 07.8 +13 39 58 11.9 12.3 V EB 100 GSC
770380 V2551 Oph 17 20 17.0 -20 06 45 12.1 12.9 V SR: 004 GSC
770381 V1055 Her 17 20 23.9 +41 15 13 11.11 11.55 * EW 127 GSC
770382 V374 Ser 17 21 03.9 -14 39 36 12.9 (14.0 V SR: 004 USNO
770383 V1056 Her 17 21 42.6 +40 54 24 10.2 10.3 V EB 100 DM
770384 V1057 Her 17 23 03.6 +17 57 01 11.8 12.2 V EA 100 GSC
770385 V2552 Oph 17 23 14.6 -22 52 06 10.5 13.6 V RCB 004 GSC
770386 V2553 Oph 17 24 41.6 +13 53 58 11.3 11.8 V EW 100 GSC
770387 V2554 Oph 17 25 11.8 -17 34 26 12.1 (14.5 V M 004 GSC
770388 V2555 Oph 17 25 15.6 +04 01 08 11.3 11.7 * LB 125 GSC
770389 V1058 Her 17 26 02.1 +30 47 13 12.6 13.8 V EA 100 GSC
770390 V1059 Her 17 26 59.3 +24 41 48 11.9 12.4 V EA 100 GSC
770391 V1060 Her 17 27 41.3 +27 45 03 12.1 12.8 V EA 100 GSC
770392 V1061 Her 17 28 17.0 +21 15 56 11.4 12.0 : V EA 100 DM
770393 V1184 So 17 30 30.1 -39 40 11 9.6 10.8 V SR: 004 DM
770394 V375 Ser 17 31 05.5 -16 02 57 11.7 13.1 V SR: 004 GSC
770395 V1062 Her 17 34 54.3 +44 11 53 13.15 13.74 * EW 129 GSC
770396 V2556 Oph 17 35 30.4 +04 05 39 11.0 11.4 * LB 125 GSC
770397 V1063 Her 17 36 21.2 +30 32 14 10.8 11.0 V EA 100 DM
770398 V2557 Oph 17 36 28.5 -18 28 49 11.0 13.1 V SR: 004 GSC
770399 V2540 Oph 17 37 34.6 -16 23 23 8.5 (20. V NB 130 131
770400 V1064 Her 17 39 20.6 +35 42 11 11.3 11.6 V EW 100 GSC
770401 V1065 Her 17 41 03.4 +27 34 34 11.5 12.1 : V EW 100 GSC
770402 V1066 Her 17 41 51.0 +47 51 04 11.8 12.3 V EB 100 GSC
770403 V1067 Her 17 43 10.9 +43 27 09 12.58 13.21 * EW 132 GSC
770404 V1068 Her 17 43 23.1 +47 51 41 12.4 13.0 V EW: 100 GSC
770405 V1185 So 17 44 24.0 -31 55 35 3.41 4.47 L M 081 2MASS
770406 V4746 Sgr 17 44 46.7 -28 51 08 8.5 9.7 K M 133 2MASS
770407 V4747 Sgr 17 44 46.9 -29 02 21 8.2 9.3 K SR: 133 2MASS
770408 V4748 Sgr 17 44 48.4 -28 59 07 7.8 8.9 K M: 133 2MASS
770409 V4749 Sgr 17 44 48.8 -29 01 48 8.7 9.2 K M 133 2MASS
770410 V4750 Sgr 17 44 49.4 -29 11 50 9.0 9.7 K M: 133 2MASS
770411 V4751 Sgr 17 44 49.5 -29 03 16 9.0 9.6 K M 133 2MASS
770412 V4752 Sgr 17 44 49.7 -29 07 22 9.3 10.6 K M 133 2MASS
770413 V4753 Sgr 17 44 50.0 -28 57 09 9.9 10.6 K M 133 2MASS
770414 V4754 Sgr 17 44 50.1 -28 58 03 9.6 10.7 K M: 133 2MASS
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770415 V4755 Sgr 17 44 51.7 -29 08 03 9.5 10.2 K M: 133 2MASS
770416 V4756 Sgr 17 44 53.5 -29 12 15 8.4 9.2 K M: 133 2MASS
770417 V4757 Sgr 17 44 54.2 -29 06 30 9.1 10.3 K M: 133 2MASS
770418 V4758 Sgr 17 44 54.4 -29 04 56 8.5 9.6 K M 133 2MASS
770419 V4759 Sgr 17 44 54.9 -28 58 14 7.8 8.8 K M 133 2MASS
770420 V4760 Sgr 17 44 55.1 -28 51 02 9.1 10.0 K M: 133 2MASS
770421 V4761 Sgr 17 44 55.4 -28 59 47 8.1 8.8 K M: 133 2MASS
770422 V4762 Sgr 17 44 55.8 -29 01 31 9.0 9.6 K M 133 2MASS
770423 V4763 Sgr 17 44 56.0 -29 06 05 10.1 10.8 K M 133 2MASS
770424 V4764 Sgr 17 44 56.1 -29 01 45 8.3 9.3 K M: 133 2MASS
770425 V4765 Sgr 17 44 56.7 -29 04 42 8.8 9.4 K M: 133 2MASS
770426 V4766 Sgr 17 44 56.7 -29 10 20 9.0 9.9 K M: 133 2MASS
770427 V4767 Sgr 17 44 57.3 -28 56 07 10.4 11.2 K M 133 2MASS
770428 V4768 Sgr 17 44 57.7 -29 00 12 8.9 9.8 K M 133 2MASS
770429 V4769 Sgr 17 44 57.7 -29 01 56 9.0 9.5 K M: 133 2MASS
770430 V4770 Sgr 17 44 58.8 -29 03 27 7.9 8.6 K M: 133 2MASS
770431 V4771 Sgr 17 44 58.9 -29 09 11 8.0 9.6 K M 133 2MASS
770432 V4772 Sgr 17 44 59.0 -28 57 02 8.7 9.6 K M: 133 2MASS
770433 V4773 Sgr 17 44 59.2 -29 05 50 7.9 8.5 K M 133 USNO
770434 V4774 Sgr 17 44 59.5 -29 09 26 7.9 9.1 K M 133 2MASS
770435 V4775 Sgr 17 44 59.6 -29 11 15 8.0 8.8 K M: 133 2MASS
770436 V4776 Sgr 17 45 00.8 -29 07 16 8.5 9.0 K M: 133 2MASS
770437 V4777 Sgr 17 45 01.0 -29 01 15 9.0 10.0 K M 133 2MASS
770438 V4778 Sgr 17 45 01.7 -28 59 16 8.6 9.5 K M: 133 2MASS
770439 V4779 Sgr 17 45 01.7 -29 02 50 7.8 8.7 K M 133 2MASS
770440 V4780 Sgr 17 45 01.8 -29 03 24 8.3 8.9 K M: 133 2MASS
770441 V4781 Sgr 17 45 01.8 -29 00 56 8.5 9.5 K M: 133 2MASS
770442 V4782 Sgr 17 45 02.3 -29 03 32 8.2 9.0 K M: 133 2MASS
770443 V4783 Sgr 17 45 02.8 -29 06 52 5.4 6.0 K M 133 2MASS
770444 V4784 Sgr 17 45 02.9 -29 08 28 7.6 8.4 K M 133 2MASS
770445 V4785 Sgr 17 45 02.9 -29 02 50 9.9 10.7 K M: 133 2MASS
770446 V4786 Sgr 17 45 03.0 -29 05 57 8.7 9.3 K M 133 2MASS
770447 V4787 Sgr 17 45 03.7 -29 06 30 8.5 9.0 K M: 133 2MASS
770448 V4788 Sgr 17 45 04.4 -28 59 31 6.8 7.8 K M 133 2MASS
770449 V4789 Sgr 17 45 04.4 -29 06 25 10.0 11.2 K M 133 2MASS
770450 V4790 Sgr 17 45 04.7 -29 01 25 8.0 9.0 K M 133 2MASS
770451 V4791 Sgr 17 45 04.8 -29 05 48 8.0 8.7 K M 133 2MASS
770452 V4792 Sgr 17 45 04.8 -29 06 22 8.8 9.8 K M: 133
770453 V4793 Sgr 17 45 05.0 -29 06 53 8.4 9.4 K M: 133 2MASS
770454 V4794 Sgr 17 45 05.2 -29 01 36 7.6 8.5 K M 133 2MASS
770455 V4795 Sgr 17 45 05.8 -28 56 45 9.3 10.0 K M 133 2MASS
770456 V4796 Sgr 17 45 06.0 -28 57 48 8.0 9.0 K M: 133 2MASS
770457 V4797 Sgr 17 45 06.6 -29 01 00 8.6 9.4 K M 133
770458 V4798 Sgr 17 45 07.2 -28 50 27 8.0 9.1 K M 133 2MASS
770459 V4799 Sgr 17 45 07.2 -29 01 43 8.8 9.4 K M: 133 2MASS
770460 V4800 Sgr 17 45 07.6 -29 10 23 9.5 11.6 K M 133 2MASS
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770461 V4801 Sgr 17 45 08.0 -29 09 01 9.4 9.9 K M: 133 2MASS
770462 V4802 Sgr 17 45 08.2 -29 01 22 9.7 11.1 K M: 133 2MASS
770463 V4803 Sgr 17 45 08.5 -29 11 05 8.1 8.8 K M: 133 2MASS
770464 V4804 Sgr 17 45 09.1 -29 01 21 10.0 11.5 K M: 133
770465 V4805 Sgr 17 45 09.2 -29 06 10 7.3 7.9 K M 133 2MASS
770466 V4806 Sgr 17 45 09.5 -29 01 17 9.8 10.4 K M: 133 2MASS
770467 V4807 Sgr 17 45 10.7 -29 09 56 8.8 9.5 K M: 133 2MASS
770468 V4808 Sgr 17 45 10.9 -28 51 24 9.6 10.5 K M: 133 2MASS
770469 V4809 Sgr 17 45 11.0 -29 09 18 8.5 8.8 K M 133 2MASS
770470 V4810 Sgr 17 45 11.4 -29 11 42 7.9 8.7 K M 133 2MASS
770471 V4811 Sgr 17 45 11.7 -28 56 18 8.4 9.3 K M: 133 2MASS
770472 V4812 Sgr 17 45 11.9 -29 02 08 7.3 8.6 K M 133 2MASS
770473 V4813 Sgr 17 45 12.1 -29 04 25 7.9 9.1 K M 133 2MASS
770474 V4814 Sgr 17 45 12.1 -28 59 02 9.0 9.3 K M 133 2MASS
770475 V4815 Sgr 17 45 12.2 -29 11 11 9.6 10.1 K M 133 2MASS
770476 V4816 Sgr 17 45 12.5 -29 00 36 8.2 9.5 K M 133 2MASS
770477 V4817 Sgr 17 45 12.9 -29 04 47 9.0 9.8 K M 133 2MASS
770478 V4818 Sgr 17 45 13.3 -28 59 31 9.4 10.0 K M 133 2MASS
770479 V4819 Sgr 17 45 13.4 -29 03 36 8.5 9.5 K M: 133 2MASS
770480 V4820 Sgr 17 45 13.5 -29 05 27 7.3 8.3 K M: 133 2MASS
770481 V4821 Sgr 17 45 14.2 -28 57 42 8.9 9.8 K M: 133 2MASS
770482 V4822 Sgr 17 45 14.2 -28 56 45 10.2 13.0 K M 133 2MASS
770483 V4823 Sgr 17 45 14.2 -29 10 45 9.5 10.5 K M 133 2MASS
770484 V4824 Sgr 17 45 14.4 -28 57 44 9.9 10.8 K M: 133 2MASS
770485 V4825 Sgr 17 45 14.6 -29 04 40 8.7 9.5 K M: 133 2MASS
770486 V4826 Sgr 17 45 15.3 -28 51 50 9.5 10.8 K M 133 2MASS
770487 V4827 Sgr 17 45 16.1 -29 09 20 8.5 9.2 K M 133 2MASS
770488 V4828 Sgr 17 45 16.4 -29 11 16 9.1 10.0 K M 133 2MASS
770489 V4829 Sgr 17 45 17.1 -29 01 34 10.0 11.8 K M: 133 2MASS
770490 V4830 Sgr 17 45 17.1 -29 04 09 7.5 8.0 K M 133 2MASS
770491 V4831 Sgr 17 45 17.4 -29 04 25 7.8 8.8 K M 133 2MASS
770492 V4832 Sgr 17 45 17.9 -29 09 18 8.4 9.3 K M: 133 2MASS
770493 V4833 Sgr 17 45 18.6 -29 00 36 9.0 9.5 K M 133 2MASS
770494 V4834 Sgr 17 45 18.8 -28 49 20 9.2 10.0 K M: 133 2MASS
770495 V4835 Sgr 17 45 19.0 -28 55 27 10.1 10.8 K M: 133 2MASS
770496 V4836 Sgr 17 45 19.5 -29 03 25 8.9 9.5 K M: 133 2MASS
770497 V4837 Sgr 17 45 19.7 -29 11 21 8.6 10.2 K M: 133 2MASS
770498 V4838 Sgr 17 45 20.1 -29 02 08 9.2 10.1 K M: 133 2MASS
770499 V4839 Sgr 17 45 20.1 -29 00 50 9.7 10.7 K M: 133 2MASS
770500 V4840 Sgr 17 45 20.5 -29 07 19 10.1 11.4 K M 133 2MASS
770501 V4841 Sgr 17 45 21.0 -29 08 45 10.5 11.8 K M 133
770502 V4842 Sgr 17 45 21.4 -29 06 36 9.8 11.5 K M 133 2MASS
770503 V4843 Sgr 17 45 22.6 -29 03 26 10.6 12.5 K M 133 2MASS
770504 V4844 Sgr 17 45 22.7 -29 10 17 8.5 9.6 K M 133 2MASS
770505 V4845 Sgr 17 45 22.8 -28 59 33 8.0 9.5 K M 133 2MASS
770506 V4846 Sgr 17 45 22.9 -29 03 42 9.6 10.3 K M 133 2MASS
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770507 V4847 Sgr 17 45 23.1 -28 56 36 9.2 10.7 K M 133 2MASS
770508 V4848 Sgr 17 45 23.8 -28 56 18 9.2 9.8 K M: 133 2MASS
770509 V4849 Sgr 17 45 23.9 -28 55 38 9.3 10.8 K M 133 2MASS
770510 V4850 Sgr 17 45 24.0 -28 51 27 11.1 11.8 K M: 133 2MASS
770511 V4851 Sgr 17 45 25.5 -28 54 02 8.9 9.9 K M: 133 2MASS
770512 V4852 Sgr 17 45 25.8 -29 04 19 8.5 9.4 K M: 133 2MASS
770513 V4853 Sgr 17 45 25.9 -28 51 05 10.0 12.2 K M 133 2MASS
770514 V4854 Sgr 17 45 26.2 -29 06 04 9.0 10.5 K M 133 2MASS
770515 V4855 Sgr 17 45 26.3 -29 00 02 8.6 9.2 K M: 133 2MASS
770516 V4856 Sgr 17 45 26.3 -29 09 24 9.0 10.9 K M 133 2MASS
770517 V4857 Sgr 17 45 26.5 -28 50 35 9.5 10.4 K M: 133 2MASS
770518 V4858 Sgr 17 45 26.7 -28 56 24 8.8 9.8 K M: 133 2MASS
770519 V4859 Sgr 17 45 27.1 -28 59 18 9.0 9.5 K M: 133 2MASS
770520 V4860 Sgr 17 45 27.5 -28 54 23 10.4 11.8 K M 133 2MASS
770521 V4861 Sgr 17 45 27.5 -28 59 38 10.2 11.0 K M: 133 2MASS
770522 V4862 Sgr 17 45 27.7 -28 58 53 8.5 9.1 K M: 133 2MASS
770523 V4863 Sgr 17 45 27.8 -29 02 34 8.9 10.0 K M 133 2MASS
770524 V4864 Sgr 17 45 27.8 -28 58 12 7.7 8.3 K M 133 2MASS
770525 V4865 Sgr 17 45 28.0 -28 54 33 10.0 13.0 K M 133 USNO
770526 V4866 Sgr 17 45 28.0 -29 00 16 9.3 10.3 K M 133 2MASS
770527 V4867 Sgr 17 45 28.1 -28 49 40 10.5 11.7 K M 133 2MASS
770528 V4868 Sgr 17 45 28.2 -28 53 31 8.9 9.3 K M: 133 2MASS
770529 V4869 Sgr 17 45 28.4 -28 54 14 9.3 10.3 K M 133 2MASS
770530 V4870 Sgr 17 45 28.4 -29 04 00 8.6 9.1 K M 133 2MASS
770531 V4871 Sgr 17 45 28.6 -28 59 59 9.1 10.1 K M: 133 2MASS
770532 V4872 Sgr 17 45 28.7 -29 01 46 7.7 9.4 K M: 133 2MASS
770533 V4873 Sgr 17 45 28.8 -28 55 44 10.3 12.1 K M 133
770534 V4874 Sgr 17 45 29.0 -29 04 13 8.3 9.3 K M: 133 2MASS
770535 V4875 Sgr 17 45 29.2 -29 07 04 9.5 11.0 K M 133 2MASS
770536 V4876 Sgr 17 45 29.7 -28 56 11 9.5 10.2 K M 133 2MASS
770537 V4877 Sgr 17 45 30.0 -29 05 10 7.8 8.7 K M: 133 2MASS
770538 V4878 Sgr 17 45 30.4 -29 00 14 9.5 11.0 K M 133 2MASS
770539 V4879 Sgr 17 45 30.4 -28 57 50 7.8 8.8 K M 133 2MASS
770540 V4880 Sgr 17 45 30.5 -28 59 39 9.0 11.1 K M 133 2MASS
770541 V4881 Sgr 17 45 30.7 -28 56 48 9.8 11.4 K M 133 2MASS
770542 V4882 Sgr 17 45 30.7 -28 58 01 10.4 11.4 K M: 133 2MASS
770543 V4883 Sgr 17 45 30.9 -29 01 41 9.5 11.0 K M 133 2MASS
770544 V4884 Sgr 17 45 30.9 -29 05 20 8.4 8.9 K M 133 2MASS
770545 V4885 Sgr 17 45 31.1 -29 00 30 9.6 10.5 K M: 133 2MASS
770546 V4886 Sgr 17 45 31.6 -29 11 24 9.8 10.8 K M: 133
770547 V4887 Sgr 17 45 31.9 -28 57 47 8.4 9.8 K M 133 2MASS
770548 V4888 Sgr 17 45 32.2 -29 02 09 8.5 9.2 K M: 133 2MASS
770549 V4889 Sgr 17 45 32.2 -29 08 18 10.3 11.3 K M: 133 2MASS
770550 V4890 Sgr 17 45 32.3 -29 02 05 9.7 11.7 K M 133
770551 V4891 Sgr 17 45 32.5 -29 01 59 9.2 10.3 K M 133 2MASS
770552 V4892 Sgr 17 45 32.8 -29 05 23 8.5 9.2 K SR: 133 2MASS
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770553 V4893 Sgr 17 45 33.0 -29 01 10 9.4 12.0 K SR: 133
770554 V4894 Sgr 17 45 33.1 -29 11 11 9.6 10.1 K M: 133 2MASS
770555 V4895 Sgr 17 45 33.1 -28 59 22 9.2 10.2 K M: 133 USNO
770556 V4896 Sgr 17 45 33.2 -28 55 55 8.8 10.0 K M 133 2MASS
770557 V4897 Sgr 17 45 33.3 -28 48 57 9.1 10.2 K M 133 2MASS
770558 V4898 Sgr 17 45 33.7 -28 59 12 8.7 9.6 K M: 133 2MASS
770559 V4899 Sgr 17 45 33.8 -29 02 35 9.4 10.1 K M: 133 2MASS
770560 V4900 Sgr 17 45 34.2 -29 00 10 9.2 9.9 K M: 133 2MASS
770561 V4901 Sgr 17 45 34.3 -29 02 08 9.7 10.3 K M: 133 2MASS
770562 V4902 Sgr 17 45 34.3 -28 54 03 10.5 12.1 K M: 133
770563 V4903 Sgr 17 45 34.7 -29 07 32 7.9 8.8 K M: 133 2MASS
770564 V4904 Sgr 17 45 34.8 -29 01 54 8.7 9.4 K M: 133 2MASS
770565 V4905 Sgr 17 45 35.3 -29 08 31 9.2 11.0 K M 133 2MASS
770566 V4906 Sgr 17 45 35.6 -29 03 25 9.0 9.5 K M: 133 2MASS
770567 V4907 Sgr 17 45 35.8 -28 57 40 9.0 9.7 K M: 133 2MASS
770568 V4908 Sgr 17 45 36.1 -29 05 00 8.6 9.2 K M 133 2MASS
770569 V4909 Sgr 17 45 36.4 -28 50 00 9.4 10.2 K M 133 2MASS
770570 V4910 Sgr 17 45 37.2 -29 00 46 9.9 11.1 K M 133
770571 V4911 Sgr 17 45 38.0 -29 01 02 9.2 11.2 K M 133 2MASS
770572 V4912 Sgr 17 45 38.0 -28 56 22 7.4 8.4 K M 133 2MASS
770573 V4913 Sgr 17 45 38.3 -28 57 02 8.4 9.5 K M 133 2MASS
770574 V4914 Sgr 17 45 38.3 -29 09 04 9.0 10.0 K M: 133 2MASS
770575 V4915 Sgr 17 45 38.5 -28 48 24 9.2 10.3 K M 133 2MASS
770576 V4916 Sgr 17 45 38.5 -28 56 06 8.3 9.3 K M: 133 2MASS
770577 V4917 Sgr 17 45 38.7 -29 06 10 9.7 10.5 K M: 133 2MASS
770578 V4918 Sgr 17 45 38.8 -28 56 36 8.2 8.7 K M: 133 2MASS
770579 V4919 Sgr 17 45 39.5 -28 57 30 9.2 9.6 K M: 133 2MASS
770580 V4920 Sgr 17 45 40.4 -29 00 34 8.3 9.3 K M: 133 2MASS
770581 V4921 Sgr 17 45 40.5 -29 08 12 8.9 9.7 K M: 133 2MASS
770582 V4922 Sgr 17 45 40.5 -28 53 20 8.3 9.0 K SR: 133 2MASS
770583 V4923 Sgr 17 45 40.8 -29 00 34 9.0 9.7 K M: 133
770584 V4924 Sgr 17 45 41.1 -28 56 23 8.0 8.8 K M: 133 2MASS
770585 V4925 Sgr 17 45 41.7 -28 52 36 8.7 9.7 K M 133 2MASS
770586 V4926 Sgr 17 45 42.1 -28 56 37 8.7 9.7 K M: 133 2MASS
770587 V4927 Sgr 17 45 42.3 -28 51 39 9.2 10.0 K M: 133 2MASS
770588 V4928 Sgr 17 45 42.7 -28 59 58 7.6 8.3 K M: 133 2MASS
770589 V4929 Sgr 17 45 43.0 -28 51 54 9.3 11.0 K M 133 2MASS
770590 V4930 Sgr 17 45 43.0 -29 00 12 8.2 9.3 K M 133 2MASS
770591 V4931 Sgr 17 45 43.2 -28 54 22 8.3 9.1 K M 133 2MASS
770592 V4932 Sgr 17 45 43.3 -28 48 22 8.9 10.2 K M 133 2MASS
770593 V4933 Sgr 17 45 44.3 -28 51 53 8.5 9.5 K M: 133 2MASS
770594 V4934 Sgr 17 45 44.7 -28 58 15 7.8 9.0 K M 133 2MASS
770595 V4935 Sgr 17 45 45.0 -28 52 34 9.7 10.7 K M 133 2MASS
770596 V4936 Sgr 17 45 45.1 -28 57 41 8.1 9.2 K M 133 2MASS
770597 V4937 Sgr 17 45 45.3 -28 53 46 8.6 10.5 K M 133 2MASS
770598 V4938 Sgr 17 45 46.9 -28 57 00 8.5 9.5 K M: 133 2MASS
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770599 V4939 Sgr 17 45 47.1 -28 55 36 8.6 9.3 K M: 133 2MASS
770600 V4940 Sgr 17 45 47.4 -29 04 24 11.0 12.1 K M 133 2MASS
770601 V4941 Sgr 17 45 47.7 -28 55 29 10.1 11.3 K M 133 2MASS
770602 V4942 Sgr 17 45 47.8 -28 56 25 9.1 9.8 K M 133 2MASS
770603 V4943 Sgr 17 45 47.8 -28 53 04 8.4 10.1 K M 133 2MASS
770604 V4944 Sgr 17 45 48.0 -28 55 21 8.5 9.3 K M: 133 2MASS
770605 V4945 Sgr 17 45 48.0 -29 03 02 8.6 9.3 K M 133 2MASS
770606 V4946 Sgr 17 45 48.2 -28 51 24 6.5 7.1 K M 133 2MASS
770607 V4947 Sgr 17 45 48.6 -29 03 57 8.1 8.6 K M: 133 2MASS
770608 V4948 Sgr 17 45 49.8 -28 56 51 7.6 8.5 K M 133 2MASS
770609 V4949 Sgr 17 45 50.0 -28 52 48 10.8 12.3 K M 133 2MASS
770610 V4950 Sgr 17 45 50.1 -28 53 38 9.8 11.0 K M: 133 2MASS
770611 V4951 Sgr 17 45 50.4 -29 09 22 9.4 10.4 K M: 133 2MASS
770612 V4952 Sgr 17 45 50.7 -28 54 00 9.6 10.5 K M: 133 2MASS
770613 V4953 Sgr 17 45 50.8 -29 04 21 9.2 10.8 K M 133 2MASS
770614 V4954 Sgr 17 45 51.0 -29 01 48 9.3 10.5 K M 133 2MASS
770615 V4955 Sgr 17 45 51.4 -28 58 03 10.3 11.0 K M: 133 2MASS
770616 V4956 Sgr 17 45 52.3 -28 51 31 8.5 10.5 K M 133 2MASS
770617 V4957 Sgr 17 45 52.4 -29 02 02 9.5 11.0 K M 133 2MASS
770618 V4958 Sgr 17 45 53.1 -29 04 28 9.7 11.0 K M 133 2MASS
770619 V4959 Sgr 17 45 53.5 -28 49 49 8.3 9.6 K M 133 2MASS
770620 V4960 Sgr 17 45 53.8 -28 56 35 9.1 9.8 K M 133 2MASS
770621 V4961 Sgr 17 45 55.3 -29 10 06 8.4 9.5 K M 133 2MASS
770622 LN Dra 17 45 55.4 +52 38 05 12.0 12.6 V EB 100 GSC
770623 V4962 Sgr 17 45 55.5 -28 50 11 8.2 9.5 K M 133 2MASS
770624 V4963 Sgr 17 45 55.5 -29 06 28 9.6 10.7 K M 133 2MASS
770625 V4964 Sgr 17 45 55.7 -29 01 28 9.0 9.5 K M: 133 2MASS
770626 V4965 Sgr 17 45 55.8 -29 03 13 9.0 10.1 K M 133 2MASS
770627 V4966 Sgr 17 45 56.2 -28 49 48 9.7 10.6 K M 133 2MASS
770628 V4967 Sgr 17 45 56.3 -28 51 09 7.3 8.8 K M: 133 2MASS
770629 V4968 Sgr 17 45 56.4 -28 49 27 8.8 9.4 K M 133 2MASS
770630 V4969 Sgr 17 45 56.9 -29 06 31 8.2 9.3 K M 133 USNO
770631 V4970 Sgr 17 45 57.1 -28 55 58 7.5 8.5 K M 133 2MASS
770632 V4971 Sgr 17 45 57.6 -29 07 43 9.8 10.7 K M: 133 2MASS
770633 V4972 Sgr 17 45 57.9 -29 07 36 9.6 10.2 K M: 133 2MASS
770634 V4973 Sgr 17 45 58.4 -28 53 35 8.4 9.7 K M: 133 2MASS
770635 V4974 Sgr 17 45 58.7 -29 08 07 8.1 8.6 K M 133 2MASS
770636 V4975 Sgr 17 45 59.3 -29 12 00 8.3 9.4 K M 133 2MASS
770637 V4976 Sgr 17 45 59.5 -28 54 44 8.8 9.3 K M 133 2MASS
770638 V4977 Sgr 17 45 59.6 -28 54 11 8.4 10.2 K M 133 2MASS
770639 V4978 Sgr 17 45 59.9 -29 02 12 9.1 10.1 K M: 133 2MASS
770640 V4979 Sgr 17 46 00.5 -28 53 32 9.2 9.9 K M: 133 2MASS
770641 V4980 Sgr 17 46 00.9 -28 54 51 8.9 9.5 K M: 133 2MASS
770642 V4981 Sgr 17 46 00.9 -29 06 01 8.4 9.3 K M 133 2MASS
770643 V4982 Sgr 17 46 01.0 -29 03 34 8.4 8.8 K M: 133 2MASS
770644 V4983 Sgr 17 46 01.7 -29 06 55 8.7 9.9 K M 133 2MASS
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770645 V4984 Sgr 17 46 01.9 -29 01 38 9.5 10.6 K M 133
770646 V4985 Sgr 17 46 02.2 -28 53 15 8.8 9.8 K M: 133 2MASS
770647 V4986 Sgr 17 46 03.4 -28 58 29 9.2 10.3 K M 133 2MASS
770648 V4987 Sgr 17 46 03.5 -28 51 35 9.5 11.1 K M 133 2MASS
770649 V4988 Sgr 17 46 03.6 -28 57 42 9.2 10.3 K M 133 2MASS
770650 V4989 Sgr 17 46 03.6 -29 04 19 9.1 9.5 K M: 133 2MASS
770651 V4990 Sgr 17 46 03.9 -28 56 57 9.6 10.4 K M: 133 2MASS
770652 V4991 Sgr 17 46 04.0 -28 52 33 7.3 8.2 K M: 133 2MASS
770653 V4992 Sgr 17 46 04.1 -28 56 25 8.9 9.6 K M: 133 2MASS
770654 V4993 Sgr 17 46 04.2 -28 59 55 9.3 9.8 K M: 133 2MASS
770655 V4994 Sgr 17 46 04.3 -28 57 37 7.0 7.4 K M: 133 2MASS
770656 V4995 Sgr 17 46 04.6 -29 05 47 9.8 11.0 K M 133
770657 V4996 Sgr 17 46 04.7 -28 53 33 9.1 9.9 K M: 133 2MASS
770658 V4997 Sgr 17 46 05.1 -29 03 55 8.2 8.8 K M 133 2MASS
770659 V4998 Sgr 17 46 05.6 -28 51 32 6.3 7.4 K SR: 133 2MASS
770660 V4999 Sgr 17 46 05.9 -29 06 32 8.7 9.4 K M: 133 USNO
770661 V5000 Sgr 17 46 06.2 -28 50 00 8.9 10.2 K M 133 2MASS
770662 V5001 Sgr 17 46 06.3 -29 00 00 8.8 9.7 K M: 133 2MASS
770663 V5002 Sgr 17 46 06.4 -28 59 07 8.9 10.4 K M 133 2MASS
770664 V5003 Sgr 17 46 06.6 -28 55 56 8.9 9.8 K M: 133 2MASS
770665 V5004 Sgr 17 46 07.6 -29 10 43 8.5 9.7 K M 133 2MASS
770666 V5005 Sgr 17 46 07.6 -29 04 53 8.6 9.4 K M 133 2MASS
770667 V5006 Sgr 17 46 07.7 -28 57 34 9.0 9.8 K M: 133 2MASS
770668 V5007 Sgr 17 46 07.8 -29 02 06 9.1 9.6 K M: 133 2MASS
770669 V5008 Sgr 17 46 07.9 -29 04 23 9.7 11.0 K M 133 2MASS
770670 V5009 Sgr 17 46 08.1 -28 48 49 7.2 7.8 K M: 133 2MASS
770671 V5010 Sgr 17 46 08.6 -29 10 17 8.6 9.3 K M 133 2MASS
770672 V5011 Sgr 17 46 09.8 -28 51 19 9.0 10.2 K M 133 2MASS
770673 V5012 Sgr 17 46 09.9 -29 12 10 7.6 8.1 K M: 133 2MASS
770674 V5013 Sgr 17 46 10.0 -28 54 10 9.2 10.4 K M 133 2MASS
770675 V5014 Sgr 17 46 10.9 -29 02 08 9.3 10.0 K M 133 2MASS
770676 V5015 Sgr 17 46 11.0 -28 58 45 9.9 10.5 K SR: 133 2MASS
770677 V5016 Sgr 17 46 11.0 -28 57 23 9.5 10.8 K M 133 2MASS
770678 V5017 Sgr 17 46 11.0 -28 49 51 7.4 9.0 K M: 133 2MASS
770679 V5018 Sgr 17 46 11.1 -29 02 16 7.7 8.6 K M: 133 2MASS
770680 V5019 Sgr 17 46 11.6 -29 01 57 9.1 10.0 K M 133 2MASS
770681 V5020 Sgr 17 46 11.7 -28 59 32 8.7 10.2 K M 133 2MASS
770682 V5021 Sgr 17 46 11.9 -28 52 56 7.5 8.3 K M 133 2MASS
770683 V5022 Sgr 17 46 12.4 -28 55 19 9.1 10.5 K M 133 2MASS
770684 V5023 Sgr 17 46 12.5 -28 48 49 8.4 9.5 K M 133 2MASS
770685 V5024 Sgr 17 46 12.6 -29 08 25 7.6 8.2 K M: 133 2MASS
770686 V5025 Sgr 17 46 12.7 -29 08 09 8.3 9.1 K M: 133 2MASS
770687 V5026 Sgr 17 46 12.7 -29 10 12 8.0 9.0 K M 133 2MASS
770688 V5027 Sgr 17 46 12.8 -29 06 26 9.3 10.3 K M: 133 2MASS
770689 V5028 Sgr 17 46 12.8 -28 58 11 9.1 9.6 K M: 133 2MASS
770690 V5029 Sgr 17 46 13.2 -28 55 40 9.2 10.0 K M: 133 2MASS
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770691 V5030 Sgr 17 46 13.6 -28 52 31 9.0 9.6 K M 133 2MASS
770692 V5031 Sgr 17 46 13.7 -28 55 14 7.7 8.4 K M: 133 2MASS
770693 V5032 Sgr 17 46 13.8 -29 05 59 9.0 10.0 K M 133 2MASS
770694 V5033 Sgr 17 46 14.2 -29 05 18 8.8 10.2 K M 133 2MASS
770695 V5034 Sgr 17 46 14.3 -28 54 09 9.2 10.3 K M 133 2MASS
770696 V5035 Sgr 17 46 14.9 -28 51 32 8.9 9.5 K M: 133 2MASS
770697 V5036 Sgr 17 46 14.9 -28 57 09 9.8 10.5 K M 133 2MASS
770698 V5037 Sgr 17 46 15.1 -28 54 26 8.9 9.7 K M: 133 2MASS
770699 V5038 Sgr 17 46 15.2 -28 53 42 8.1 9.3 K M 133 2MASS
770700 V5039 Sgr 17 46 15.7 -28 56 32 8.9 10.2 K M 133 2MASS
770701 V5040 Sgr 17 46 15.8 -29 10 52 8.3 9.0 K M: 133 2MASS
770702 V5041 Sgr 17 46 15.9 -29 11 38 8.9 9.6 K M: 133 2MASS
770703 V5042 Sgr 17 46 16.4 -28 54 26 9.5 10.2 K M: 133 2MASS
770704 V5043 Sgr 17 46 16.4 -28 58 59 8.5 9.5 K M: 133 2MASS
770705 V5044 Sgr 17 46 16.5 -29 04 28 8.4 9.1 K M 133 2MASS
770706 V5045 Sgr 17 46 16.6 -28 57 16 8.1 8.8 K M: 133 2MASS
770707 V5046 Sgr 17 46 16.7 -28 56 14 8.9 10.4 K M 133 2MASS
770708 V5047 Sgr 17 46 17.0 -29 04 08 8.5 9.5 K SR: 133 2MASS
770709 V5048 Sgr 17 46 17.0 -29 00 06 9.0 10.1 K M 133 2MASS
770710 V5049 Sgr 17 46 17.4 -29 02 23 8.7 9.9 K M 133 2MASS
770711 V5050 Sgr 17 46 17.4 -29 05 17 8.3 9.0 K M: 133 2MASS
770712 V5051 Sgr 17 46 17.5 -28 48 12 7.5 8.5 K M 133 2MASS
770713 V5052 Sgr 17 46 17.5 -28 55 24 9.0 9.8 K M 133 2MASS
770714 V5053 Sgr 17 46 18.0 -28 55 40 9.2 10.2 K M: 133 2MASS
770715 V5054 Sgr 17 46 18.0 -28 57 16 9.8 11.3 K M 133 2MASS
770716 V5055 Sgr 17 46 18.5 -29 03 37 8.4 10.2 K M 133 2MASS
770717 V5056 Sgr 17 46 18.8 -29 10 01 9.0 9.7 K M 133 2MASS
770718 V5057 Sgr 17 46 19.1 -28 55 19 8.5 10.0 K M 133 USNO
770719 V5058 Sgr 17 46 19.2 -29 01 08 11.7 12.8 K M 133
770720 V5059 Sgr 17 46 19.4 -29 04 39 8.5 8.9 K M: 133 2MASS
770721 V2558 Oph 17 46 19.5 +04 09 08 12.0 12.4 * LB 125 GSC
770722 V5060 Sgr 17 46 19.5 -29 01 49 8.9 9.6 K M 133 2MASS
770723 V5061 Sgr 17 46 19.9 -29 07 36 8.9 9.5 K M: 133 2MASS
770724 V5062 Sgr 17 46 20.7 -28 53 20 11.6 12.2 K M: 133 2MASS
770725 V5063 Sgr 17 46 20.9 -28 53 28 11.8 12.9 K M 133
770726 V5064 Sgr 17 46 21.0 -28 49 23 8.6 9.6 K M: 133 2MASS
770727 V5065 Sgr 17 46 21.1 -29 08 46 9.3 10.5 K M 133 2MASS
770728 V5066 Sgr 17 46 21.6 -28 58 40 10.5 12.3 K M 133 2MASS
770729 V5067 Sgr 17 46 21.6 -29 03 21 8.5 9.1 K M: 133 2MASS
770730 V5068 Sgr 17 46 22.0 -28 52 07 8.8 9.8 K M: 133 2MASS
770731 V5069 Sgr 17 46 22.6 -29 03 05 9.7 10.3 K M: 133 2MASS
770732 V5070 Sgr 17 46 23.0 -29 06 01 9.2 10.0 K M 133 2MASS
770733 V5071 Sgr 17 46 23.2 -28 50 43 7.8 8.7 K M 133 2MASS
770734 V5072 Sgr 17 46 23.3 -29 07 03 8.4 8.9 K M: 133 2MASS
770735 V5073 Sgr 17 46 23.6 -29 06 19 7.3 7.8 K M: 133 2MASS
770736 V5074 Sgr 17 46 24.4 -29 00 40 8.6 9.4 K M 133 2MASS
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770737 V5075 Sgr 17 46 25.5 -29 06 11 8.6 9.0 K M 133 2MASS
770738 V5076 Sgr 17 46 25.6 -28 50 53 9.7 10.5 K M: 133 2MASS
770739 V5077 Sgr 17 46 26.8 -28 53 57 9.7 12.4 K M 133 2MASS
770740 V5078 Sgr 17 46 27.2 -28 48 57 8.8 9.7 K M: 133 2MASS
770741 V5079 Sgr 17 46 27.9 -28 50 23 7.8 9.0 K M 133 2MASS
770742 V5080 Sgr 17 46 28.2 -29 06 13 8.7 9.7 K M 133 2MASS
770743 V5081 Sgr 17 46 28.4 -29 07 28 8.4 9.4 K M 133 2MASS
770744 V5082 Sgr 17 46 28.8 -28 51 48 9.0 9.5 K M: 133 2MASS
770745 V5083 Sgr 17 46 28.9 -29 02 08 9.3 10.0 K M: 133 2MASS
770746 V5084 Sgr 17 46 29.3 -28 54 04 9.7 10.9 K M 133 2MASS
770747 V5085 Sgr 17 46 30.6 -28 57 00 7.8 8.8 K M 133 2MASS
770748 V5086 Sgr 17 46 31.6 -28 59 13 10.4 12.1 K M 133 2MASS
770749 V5087 Sgr 17 46 31.8 -29 07 19 10.8 12.4 K M 133 2MASS
770750 V5088 Sgr 17 46 32.0 -28 52 20 9.2 10.3 K M 133 2MASS
770751 V5089 Sgr 17 46 32.5 -28 57 52 8.4 9.8 K M 133
770752 V5090 Sgr 17 46 32.5 -29 04 09 10.2 11.0 K M: 133 2MASS
770753 V5091 Sgr 17 46 33.8 -29 07 35 8.6 9.2 K M 133 2MASS
770754 V5092 Sgr 17 46 33.9 -28 54 04 8.6 9.9 K M 133 2MASS
770755 V5093 Sgr 17 46 34.2 -28 56 30 9.7 10.4 K M: 133 2MASS
770756 V5094 Sgr 17 46 34.3 -28 52 38 8.4 9.3 K M: 133 2MASS
770757 V4744 Sgr 17 47 21.7 -23 28 23 9.7 (20. R NA 134 135
770758 V1069 Her 17 47 43.9 +46 32 32 12.3 13.0 V EB 100 GSC
770759 V2559 Oph 17 49 46.5 -06 19 36 13.8 (15.0 V M: 004 USNO
770760 V1070 Her 17 49 53.0 +37 08 40 12.0 13.5 V EA 100 GSC
770761 V5095 Sgr 17 51 16.4 -23 09 32 11.5 12.9 V SR: 004 GSC
770762 V5096 Sgr 17 53 57.3 -22 10 53 12.5 (13.2 V SR: 004 GSC
770763 V2560 Oph 17 54 33.4 +04 11 46 12.2 12.7 * LB 125 GSC
770764 V1178 So 17 57 06.9 -32 23 05 10.2 (18. V NA 136 137
770765 V1071 Her 17 58 52.8 +48 10 24 11.3 11.75 V EB 100 GSC
770766 V1072 Her 17 59 09.6 +49 36 06 12.7 13.2 V EA 100 GSC
770767 V4741 Sgr 17 59 59.6 -30 53 21 9.2 (18. V NA 138
770768 V2561 Oph 18 01 48.8 +07 00 50 16.1 (18.5 * UG 139
770769 V5097 Sgr 18 02 04.2 -23 37 42 11.8 (14.5 V WR 140 140
770770 V4742 Sgr 18 02 21.9 -25 20 32 8.0 (18. V NA 141 142
770771 LO Dra 18 02 28.1 +50 46 28 13.5 14.4 V IA 143 144
770772 V5098 Sgr 18 02 50.9 -24 16 17 12.04 13.71 V INA 145 GSC
770773 V5099 Sgr 18 03 06.0 -27 30 45 15.46 19.89 V UGSU 146 146
770774 V2562 Oph 18 03 06.3 +07 24 17 12.3 12.6 * LB 125 GSC
770775 V5100 Sgr 18 04 11.2 -24 24 48 13.14 13.68 V INA 145 GSC
770776 V2563 Oph 18 04 21.5 +00 36 24 11.6 13.0 * E 147 GSC
770777 V2564 Oph 18 04 40.1 +03 46 45 7.34 ( 0.05) V LB: 023 DM
770778 V5101 Sgr 18 04 43.7 -21 09 31 11.4 14.7 V WR 220 220
770779 V2565 Oph 18 05 22.0 +04 05 47 11.4 11.8 * LB 125 GSC
770780 V1073 Her 18 08 35.8 +33 42 05 11.00 11.69 * EW 148 GSC
770781 V376 Ser 18 09 51.2 -02 00 42 7.9 8.4 I SR 149 GSC
770782 LP Dra 18 09 55.5 +69 40 50 8.50 8.58 V RS 119 DM
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770783 V2566 Oph 18 09 56.9 +00 33 36 12.6 14.4 * SR: 004 USNO
770784 V4740 Sgr 18 11 46.0 -30 30 51 6.5 (18. V NA 150 151
770785 V1074 Her 18 12 10.8 +30 55 13 12.65 13.3 V EA 104 221
770786 V569 Lyr 18 15 21.9 +39 05 46 11.9 12.3 V EA 100 GSC
770787 V1075 Her 18 16 24.8 +50 14 16 8.94 8.98 V BY 119 DM
770788 V5102 Sgr 18 16 26.1 -16 39 56 11.0 12.6 V SR: 004 GSC
770789 V2567 Oph 18 17 19.8 +04 00 34 12.2 12.7 * LB 125 GSC
770790 V570 Lyr 18 17 24.6 +42 36 16 11.1 15.8 V M 143 144
770791 V2568 Oph 18 18 54.6 +04 11 57 11.3 11.7 * LB 125 GSC
770792 V5103 Sgr 18 19 05.8 -30 19 06 11.5 (13.8 V M 004 USNO
770793 LQ Dra 18 19 41.8 +50 10 38 11.6 (13.0 V EA 100 GSC
770794 V571 Lyr 18 21 02.0 +44 38 43 11.7 12.3 V EA 100 GSC
770795 V572 Lyr 18 21 38.3 +42 10 08 10.6 11.0 V EA 100 DM
770796 LR Dra 18 21 48.4 +51 24 20 10.8 12.6 V LB 143 144
770797 V5104 Sgr 18 22 34.7 -27 06 29 2.99 4.49 K M 081 152
770798 V573 Lyr 18 23 01.3 +40 08 35 10.8 11.3 V EW 100 DM
770799 V5105 Sgr 18 23 34.8 -27 40 10 11.3 (13.4 V M 004 GSC
770800 V4739 Sgr 18 24 46.0 -30 00 41 7.2 (18. V NA 153 222
770801 LS Dra 18 24 52.4 +57 47 23 15.6 ( 0.01 ) B RPHS 009 USNO
770802 V2569 Oph 18 25 23.0 +03 52 22 12.1 12.4 * LB 125 GSC
770803 V1076 Her 18 26 05.8 +23 28 47 4.99 6.72 K M 081 2MASS
770804 V574 Lyr 18 27 12.2 +36 14 37 12.01 12.68 * EW 155 GSC
770805 V2570 Oph 18 28 10.8 +07 57 15 7.66 7.72 V SRS: 053 DM
770806 V377 Ser 18 29 09.3 +04 51 18 12.3 13.5 * SR: 156 USNO
770807 V2571 Oph 18 29 34.6 +03 28 12 12.0 14.1 * SR: 156 g2.2
770808 V575 Lyr 18 29 43.2 +28 09 55 12.7 ( 0.30 ) V DSCT 157 GSC
770809 V2572 Oph 18 30 19.2 +03 47 52 12.7 14.0 * SR: 156 g2.2
770810 V5106 Sgr 18 30 49.2 -18 12 44 11.8 (13.2 V M: 004 USNO
770811 V468 St 18 33 08.6 -14 43 01 13.9 14.9 * SR: 156 2MASS
770812 V469 St 18 33 34.8 -14 36 59 12.5 13.4 * SR: 156 USNO
770813 V1077 Her 18 33 47.6 +19 02 15 10.8 12.3 V SRA 158 GSC
770814 V470 St 18 34 29.7 -15 33 19 10.5 12.0 V SR: 004 GSC
770815 V5107 Sgr 18 37 26.7 -17 45 40 11.7 (13.3 V M: 004 USNO
770816 LT Dra 18 37 41.1 +51 56 45 7.48 (12.6 V RCB 159 DM
770817 V576 Lyr 18 39 07.8 +41 56 54 12.3 12.7 V EB 100 GSC
770818 V4745 Sgr 18 40 02.6 -33 26 56 7.41 (17. V N 229 213
770819 V471 St 18 40 18.8 -10 07 29 11.4 (13.3 V M 004 GSC
770820 V577 Lyr 18 42 41.4 +45 29 03 14.5 15. p EW 104 223
770821 V472 St 18 46 22.0 -05 02 34 8.5 (10.5 I M 149 USNO
770822 V1549 Aql 18 46 32.1 -02 57 23 7.5 8.3 I SR 149 GSC
770823 V473 St 18 46 43.3 -04 54 00 10.0 10.4 : V SR 149 DM
770824 V5108 Sgr 18 47 33.6 -24 07 20 11.8 (14.0 V M: 004 USNO
770825 V578 Lyr 18 49 43.4 +40 57 49 12.2 14.2 V LB 143 144
770826 V1550 Aql 18 50 43.4 -03 34 31 6.8 7.0 I SR 149 GSC
770827 V579 Lyr 18 50 52.3 +43 40 12 12.77 13.25 * EW 160 GSC
770828 V580 Lyr 18 51 10.4 +35 35 56 12.79 13.36 * EW 160 GSC
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770829 V1551 Aql 18 52 35.9 -03 12 17 8.0 8.8 I SR 149 USNO
770830 V581 Lyr 18 53 43.5 +37 23 36 12.7 13.0 : V EW 100 GSC
770831 V474 St 18 55 31.7 -14 19 47 12.4 (13.5 V M 004 USNO
770832 V582 Lyr 18 55 38.2 +40 58 57 13.44 14.61 V EW 161 GSC
770833 LU Dra 18 59 01.9 +52 28 05 12.2 12.6 V EA/RS 100 GSC
770834 V1552 Aql 18 59 11.0 +17 27 04 11.4 (14.3 V M 004 2MASS
770835 LV Dra 19 00 13.7 +50 32 00 5.31 5.34 Hp ACV 162 DM
770836 V4743 Sgr 19 01 09.3 -22 00 06 5.0 16.8 : V NA 163 224
770837 V356 Sge 19 02 47.5 +20 52 40 12.5 13.9 * SR: 156 g2.2
770838 V1553 Aql 19 02 56.8 +00 25 48 12.0 (13.8 V M: 004 GSC
770839 V1554 Aql 19 03 36.6 +02 37 37 12.8 14.2 I M: 164 g2.2
770840 V1555 Aql 19 03 40.4 +01 42 35 12.8 16. : I M 164 2MASS
770841 V1556 Aql 19 04 08.0 +02 41 54 11.5 14.9 I M 164 USNO
770842 V1557 Aql 19 04 08.4 +01 58 56 12.5 15.5 : I M 164 g2.2
770843 V1558 Aql 19 04 18.3 +01 30 41 12.3 14.5 I M 164 g2.2
770844 V1559 Aql 19 04 18.3 +02 51 12 11.2 14.4 I M 164 g2.2
770845 V1560 Aql 19 04 34.2 +02 06 46 11.9 15.0 I M 164 g2.2
770846 V1561 Aql 19 04 39.6 +01 22 18 10.0 13.1 I M 164 g2.2
770847 V1562 Aql 19 04 42.8 +02 51 43 12.4 15.1 I M 164 g2.2
770848 V1563 Aql 19 04 50.5 +02 22 30 10.7 11.8 I LB 164 g2.2
770849 V1564 Aql 19 04 50.8 +02 33 20 11.8 15.2 I M 164 USNO
770850 V1565 Aql 19 04 51.2 +01 31 42 11.3 14.5 I M 164 g2.2
770851 V1566 Aql 19 04 51.8 +02 54 18 12.4 15.4 : I M 164 2MASS
770852 V1567 Aql 19 04 53.2 +02 08 40 10.9 15.1 I M 164 g2.2
770853 V1568 Aql 19 04 54.0 +02 37 47 11.9 14.6 I M 164 g2.2
770854 V1569 Aql 19 04 55.8 +01 21 29 11.9 15.8 I M 164 g2.2
770855 V1570 Aql 19 05 04.6 +01 16 04 10.2 14.8 I M 164 USNO
770856 V1571 Aql 19 05 09.7 +02 13 37 11.8 14.0 I M 164 2MASS
770857 V1572 Aql 19 05 09.9 +02 18 00 11.9 15.1 I M 164 g2.2
770858 V1573 Aql 19 05 10.3 +01 38 02 12.8 15.6 I M 164 USNO
770859 V1574 Aql 19 05 14.6 +01 44 52 12.0 15.5 I M 164 USNO
770860 V1575 Aql 19 05 14.7 +01 55 52 12.1 14.8 I M 164 164
770861 V1576 Aql 19 05 17.3 +01 53 32 12.2 15.6 : I M 164 164
770862 V1577 Aql 19 05 18.5 +01 39 36 9.5 13.0 I M 164 g2.2
770863 V1578 Aql 19 05 19.9 +02 27 41 11.8 15.5 : I M 164 g2.2
770864 V1579 Aql 19 05 21.8 +01 42 33 11.8 15.3 I M 164 USNO
770865 V583 Lyr 19 05 33.8 +39 20 04 12.8 13.8 B EA 225 144
770866 V1580 Aql 19 05 56.4 +02 56 51 11.4 15.2 I M 164 g2.2
770867 V1581 Aql 19 06 01.5 +01 50 03 12.0 15.5 I M 164 g2.2
770868 V1582 Aql 19 06 01.6 +02 08 58 12.6 15.0 I M 164 USNO
770869 V1583 Aql 19 06 07.6 +01 22 02 10.1 13.6 I M 164 g2.2
770870 V1584 Aql 19 06 17.1 +02 12 42 11.1 14.5 I M 164 g2.2
770871 V1585 Aql 19 06 19.2 +01 57 02 12.5 15.5 : I M 164 g2.2
770872 V1586 Aql 19 06 23.7 +12 38 18 12.4 15.1 * M: 156 g2.2
770873 LW Dra 19 06 26.3 +68 29 02 10.9 ( 0.30 ) V SXPHE: 165 226
770874 V1587 Aql 19 06 27.9 +00 59 43 12.1 15.7 I M 164 USNO
IBVS 5422 23
Table 1 (ontinued)
No. Name R.A., Del., 2000.0 Max Min Type Ref.
h m s o ' " m m
770875 V1588 Aql 19 06 28.4 +03 10 19 12.0 15.0 I M 164 USNO
770876 V1589 Aql 19 06 39.5 +03 26 22 11.4 14.8 I M 164 2MASS
770877 V1590 Aql 19 06 41.1 +03 02 21 13.0 15.4 I M 164 2MASS
770878 V1591 Aql 19 06 43.1 +03 17 12 12.9 15.4 I M 164 USNO
770879 V1592 Aql 19 06 45.4 +03 16 38 12.9 15.3 I M 164 USNO
770880 V1593 Aql 19 06 46.9 +03 25 22 11.5 14.5 I M 164 g2.2
770881 LX Dra 19 06 52.7 +68 26 26 11.02 11.36 V SR 166 GSC
770882 V1594 Aql 19 06 55.8 +02 59 44 12.1 15. : I M 164 USNO
770883 V1595 Aql 19 06 58.2 +02 59 09 13.1 15.4 I M 164 g2.2
770884 V1596 Aql 19 07 01.2 +01 29 59 11.7 15.2 I M 164 g2.2
770885 V1597 Aql 19 07 03.2 +02 31 02 13.2 15.6 I M 164 g2.2
770886 V1598 Aql 19 07 11.6 -04 10 01 10.2 (12.0 I M 149 USNO
770887 V1599 Aql 19 07 12.9 +03 21 04 11.2 14.5 I M 164 g2.2
770888 V1600 Aql 19 07 13.2 +01 17 20 10.5 14.2 I M 164 USNO
770889 V1601 Aql 19 07 14.1 +03 25 06 11.8 15.0 I M 164 g2.2
770890 V1602 Aql 19 07 19.3 +01 49 34 11.2 15.5 I M 164 g2.2
770891 V1603 Aql 19 07 27.1 +02 24 34 11.0 14.4 I M 164 USNO
770892 V1604 Aql 19 07 28.3 +12 23 45 12.7 13.8 * SR: 156 g2.2
770893 V1548 Aql 19 07 28.4 +11 44 46 10.8 (18. V N 167 168
770894 V1605 Aql 19 07 30.9 +02 33 42 11.5 14.6 I M 164 2MASS
770895 V1606 Aql 19 07 31.2 +12 23 58 13.4 15.9 * M: 156 g2.2
770896 V1607 Aql 19 07 34.1 +02 50 10 11.5 15.3 I M 164 USNO
770897 V1608 Aql 19 07 37.6 +03 29 27 12.6 15.5 : I M 164 USNO
770898 V1609 Aql 19 08 06.3 +02 17 42 12.2 15.5 I M 164 g2.2
770899 V1610 Aql 19 08 07.0 +02 19 09 12.8 13.8 I SR 164 g2.2
770900 V1611 Aql 19 08 10.0 +02 31 50 12.4 15.6 I M 164 USNO
770901 V1612 Aql 19 08 18.4 +01 46 28 11.9 15.5 : I M 164 USNO
770902 V1613 Aql 19 08 33.7 +01 55 53 11.9 15.0 I M 164 USNO
770903 V1614 Aql 19 08 45.8 +03 16 02 8.7 10.8 I SR 164 USNO
770904 V1615 Aql 19 08 48.1 +01 39 29 10.5 14.5 I M 164 USNO
770905 V1616 Aql 19 08 49.7 +02 50 44 12.0 15.5 : I M 164 2MASS
770906 V1617 Aql 19 09 02.8 +03 06 25 12.5 15.2 I M 164 g2.2
770907 V1618 Aql 19 09 17.3 +02 54 52 10.4 14.0 I M 164 USNO
770908 V5109 Sgr 19 09 21.7 -17 03 59 11.8 14.0 V SR: 004 GSC
770909 V1619 Aql 19 09 31.3 +03 03 16 12.4 15.2 I M 164 g2.2
770910 V1620 Aql 19 09 40.9 +02 13 26 12.2 14.9 I M 164 g2.2
770911 V1621 Aql 19 09 53.0 +02 54 21 11.6 15.0 I M 164 USNO
770912 V1622 Aql 19 09 53.6 +02 46 27 10.8 14.0 I M 164 USNO
770913 V1623 Aql 19 09 58.9 +02 51 33 13.0 15.2 I M 164 USNO
770914 V1624 Aql 19 10 02.7 +03 03 51 12.0 16. : I M 164 g2.2
770915 V1625 Aql 19 10 06.6 +03 43 28 11.8 14.2 I M 164 USNO
770916 V1626 Aql 19 10 07.0 +03 08 17 12.0 15.3 I M 164 g2.2
770917 V1627 Aql 19 10 08.6 +02 16 30 12.3 15.5 : I M 164 g2.2
770918 V1628 Aql 19 10 12.3 +02 44 38 11.7 15.0 I M 164 USNO
770919 V1629 Aql 19 10 21.7 +02 58 08 12.8 15.5 I M 164 g2.2
770920 V1630 Aql 19 10 21.8 +02 24 20 13.1 15.5 I M 164 g2.2
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770921 V1631 Aql 19 10 23.5 +02 25 25 12.8 15.3 I M 164 g2.2
770922 V1632 Aql 19 10 25.6 +02 18 33 12.3 15.3 I M 164 g2.2
770923 V584 Lyr 19 10 59.4 +28 56 39 15.68 (18.5 V UG: 169 169
770924 V1633 Aql 19 11 10.9 +02 35 02 13.3 15.5 I M 164 g2.2
770925 V1634 Aql 19 11 30.4 +02 50 24 13.0 15.3 I M 164 g2.2
770926 V1635 Aql 19 12 00.7 +02 34 30 13. : 15.2 : I M 164 2MASS
770927 V1636 Aql 19 12 33.2 -03 08 36 9.8 10.6 I SR 149 GSC
770928 V1637 Aql 19 13 48.6 -05 29 52 7.0 7.7 I SR 149 GSC
770929 LY Dra 19 13 51.5 +66 02 44 8.88 8.93 V SRS 053 DM
770930 V585 Lyr 19 13 58.5 +40 44 09 14.9 17. : B UGSU: 170 170
770931 V2276 Cyg 19 15 18.9 +52 29 36 11.4 11.8 V EA 100 GSC
770932 V586 Lyr 19 15 20.6 +39 58 50 11.0 (16.0 V M 143 144
770933 V2277 Cyg 19 15 33.7 +44 37 01 10.5 11.1 V EA 100 DM
770934 V2278 Cyg 19 16 34.6 +52 48 56 13.30 13.62 * EW 171 GSC
770935 V587 Lyr 19 17 26.5 +37 10 41 14.3 (17.1 B UG 170 170
770936 V1638 Aql 19 17 31.4 +08 27 18 12.8 (14.0 V M: 004 USNO
770937 V1639 Aql 19 18 41.1 +07 24 03 11.8 12.1 * LB 125 GSC
770938 V2279 Cyg 19 18 54.5 +43 49 26 12.2 14.0 V RS: 143 144
770939 V588 Lyr 19 19 55.0 +40 52 40 12.5 14.0 V SRA 143 144
770940 V1640 Aql 19 20 35.0 -03 57 51 11.9 ( 2.50 ) R M 172 172
770941 V1641 Aql 19 20 50.1 +07 23 15 12.8 13.2 * LB 125 GSC
770942 V2280 Cyg 19 21 43.9 +48 03 57 13.32 14.08 * EW 171 GSC
770943 V1642 Aql 19 21 57.3 +03 55 55 12.4 12.9 * LB 125 GSC
770944 V1643 Aql 19 24 29.7 +04 56 40 11.4 12.9 * SR: 156 USNO
770945 V1644 Aql 19 24 42.8 +04 06 56 12.1 12.7 * LB 125 GSC
770946 V1645 Aql 19 24 48.3 -08 29 20 10.5 12.6 V SR: 004 GSC
770947 V2281 Cyg 19 25 06.9 +45 56 03 12.1 12.6 V EA 100 GSC
770948 V589 Lyr 19 25 31.8 +42 51 13 11.6 12.0 V EW 100 GSC
770949 V2282 Cyg 19 25 37.9 +53 25 20 12.02 12.30 * EW: 171 GSC
770950 V423 Vul 19 27 44.3 +24 23 28 10.4 12.3 * SR: 156 USNO
770951 V2283 Cyg 19 28 39.0 +45 05 52 12.1 (16.0 V M 143 144
770952 V424 Vul 19 29 42.4 +25 44 45 12.1 13.0 * SR: 156 2MASS
770953 V2284 Cyg 19 29 55.0 +48 55 00 12.71 13.45 * EW 161 GSC
770954 V425 Vul 19 30 06.6 +23 34 39 12.5 (14.9 * M: 156 2MASS
770955 V2285 Cyg 19 30 32.9 +48 03 25 11.6 15.2 V M 143 144
770956 V2286 Cyg 19 30 35.8 +31 58 48 7.51 ( 0.03 ) V LB 023 DM
770957 V426 Vul 19 30 53.9 +20 52 40 13.1 15.7 * M: 156 USNO
770958 V427 Vul 19 31 11.3 +25 17 45 13.0 13.9 * SR: 156 2MASS
770959 V2287 Cyg 19 32 07.7 +52 37 14 11.6 12.1 V EB 100 GSC
770960 V428 Vul 19 32 09.9 +21 14 25 11.8 14.2 * SR: 156 2MASS
770961 V429 Vul 19 32 50.6 +21 17 22 11.4 12.9 * SR: 156 2MASS
770962 V2288 Cyg 19 33 10.6 +38 58 34 11.9 14.2 V SRA 143 144
770963 V1646 Aql 19 34 21.5 +03 54 43 11.9 12.4 * EA 125 GSC
770964 LZ Dra 19 34 33.8 +74 03 06 12.4 ( 0.5 ) V EW/KW 173 227
770965 V2289 Cyg 19 34 36.2 +51 07 42 15.7 (19.0 V UG 174 019
770966 V2290 Cyg 19 35 23.1 +48 03 01 13.61 15.24 V EA 175 144
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770967 V2291 Cyg 19 36 58.3 +47 48 31 11.5 11.8 V EA: 100 GSC
770968 V2292 Cyg 19 37 38.5 +49 07 51 11.8 16.0 V M 143 144
770969 V2293 Cyg 19 39 08.5 +43 23 50 12.2 13.9 V SRA 143 144
770970 V5110 Sgr 19 39 45.2 -17 29 31 10.9 (15.0 V M 004 GSC
770971 V5111 Sgr 19 40 00.6 -31 13 17 11.8 ( 0.04 ) V DSCTC 101 GSC
770972 V1647 Aql 19 40 08.3 -10 22 26 13.5 ( 0.46 ) R EW 176 GSC
770973 V2294 Cyg 19 40 29.4 +50 25 52 13.23 13.58 * EW 177 GSC
770974 V1648 Aql 19 41 08.3 +02 02 31 10.95 11.22 V * 178 GSC
770975 V357 Sge 19 41 38.3 +18 34 29 11.2 12.2 * SR: 156 2MASS
770976 V2295 Cyg 19 42 06.6 +38 03 37 12.2 14.2 V SR 143 144
770977 V2296 Cyg 19 42 08.4 +47 22 57 11.8 15.5 V M 143 144
770978 V2297 Cyg 19 43 08.7 +41 34 14 12.6 14.7 V SRA 143 144
770979 V2298 Cyg 19 44 15.7 +39 11 12 12.0 14.8 V M 143 144
770980 V1649 Aql 19 45 06.6 +03 55 53 12.7 13.3 * LB 125 GSC
770981 V2299 Cyg 19 47 15.8 +44 27 07 13.2 14.7 V LB 143 144
770982 V2300 Cyg 19 47 58.8 +38 45 55 11.8 13.7 V SRA 143 144
770983 V1650 Aql 19 48 14.9 +03 51 13 11.1 11.4 * LB 125 GSC
770984 V1651 Aql 19 48 36.8 +07 21 17 12.7 13.2 * LB 125 USNO
770985 V430 Vul 19 49 25.9 +22 34 05 12.5 13.2 * SR: 156 USNO
770986 V2301 Cyg 19 49 26.4 +37 31 58 12.5 14.0 V LB 143 144
770987 V1652 Aql 19 49 47.2 +04 07 24 13.0 13.6 * LB 125 GSC
770988 V431 Vul 19 50 29.3 +23 14 42 12.5 13.3 * SR: 156 2MASS
770989 V2302 Cyg 19 50 39.6 +50 42 23 11.8 14.8 V M 143 179
770990 V2303 Cyg 19 52 06.7 +43 31 08 11.5 13.5 V LB 143 144
770991 V5112 Sgr 19 52 52.7 -17 01 50 8.68 8.95 V E: 178 DM
770992 V2304 Cyg 19 52 53.3 +46 21 46 11.8 13.5 V LB 143 179
770993 V2305 Cyg 19 53 47.9 +47 11 44 11.4 14.6 V M 143 179
770994 V1653 Aql 19 53 59.4 +07 14 45 12.0 12.4 * LB 125 GSC
770995 V2306 Cyg 19 58 14.5 +32 32 42 15.16 ( 0.9 ) U XPM 180 180
770996 V2307 Cyg 19 58 28.3 +47 06 10 11.0 15.0 V M 143 179
770997 V2308 Cyg 19 59 12.0 +48 43 33 11.4 15.2 V M 143 179
770998 V2309 Cyg 19 59 39.0 +47 31 33 12.0 (16.1 V M 143 144
770999 MM Dra 19 59 44.4 +65 10 06 14.45 14.93 V EW 181 181
771000 V432 Vul 20 00 15.5 +23 58 44 10.9 12.0 * SR: 156 2MASS
771001 V433 Vul 20 00 32.6 +22 40 15 10.3 11.2 * SR: 156 GSC
771002 V434 Vul 20 00 33.2 +22 43 41 11.4 12.3 * SR: 156 GSC
771003 V435 Vul 20 01 01.4 +25 37 45 11.3 12.8 * SR: 156 2MASS
771004 V1654 Aql 20 02 47.0 +03 19 34 7.48 ( 0.04b ) V BY 182 DM
771005 V1655 Aql 20 03 02.8 +15 27 42 8.23 8.43 V SR 183 DM
771006 V2310 Cyg 20 03 45.6 +47 42 17 13.2 (16.0 V LB 143 179
771007 V2274 Cyg 20 07 17.9 +36 04 37 11.7 (18. V NA 184 185
771008 V358 Sge 20 07 36.2 +17 44 50 14.2 15.3 B EA 186 186
771009 V1656 Aql 20 09 51.5 +15 57 34 13.4 14.8 B EA/RS 187 187
771010 V1657 Aql 20 10 43.2 +04 55 52 13.9 ( 0.85 ) R SR: 188 188
771011 V1658 Aql 20 10 43.8 +04 54 49 9.50 ( 0.14R) V BY 188 188
771012 V1659 Aql 20 11 03.3 +04 55 10 9.00 ( 0.11R) V BY 188 188
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771013 V2311 Cyg 20 11 52.9 +41 36 05 13.40 14.63 * EA 189 USNO
771014 V2312 Cyg 20 12 03.7 +47 44 13 6.92 ( 0.08b) V LPB 190 DM
771015 V1660 Aql 20 14 48.7 +03 55 32 12.1 12.4 * DSCT: 122 GSC
771016 V2313 Cyg 20 21 17.5 +30 34 41 10.46 10.87 V SRB 191 GSC
771017 V2314 Cyg 20 22 10.2 +31 15 11 8.64 8.76 Hp EA 192 DM
771018 MN Dra 20 23 38.2 +64 36 27 15.7 19.4 R UGSU 193 193
771019 MO Dra 20 23 57.6 +63 02 33 12.93 14.45 V EA 194 194
771020 NY Del 20 25 15.7 +07 25 34 12.6 13.5 * LB 125 GSC
771021 V436 Vul 20 27 18.6 +28 19 44 8.81 ( 0.05 ) V BE 119 DM
771022 CK Mi 20 32 54.8 -35 43 30 10.1 11.7 V SR: 004 DM
771023 CL Mi 20 33 01.7 -33 55 28 9.8 10.8 V SR: 004 DM
771024 V2315 Cyg 20 34 45.8 +32 48 13 11.3 13.3 V SRA 144 144
771025 V1661 Aql 20 34 51.7 -02 42 55 12.6 13.6 V SR: 004 GSC
771026 V1662 Aql 20 35 50.6 -01 36 20 11.1 13.1 V SR: 004 GSC
771027 BZ Cap 20 36 18.0 -24 18 14 10.4 11.0 V SR: 004 DM
771028 CM Mi 20 36 54.6 -43 22 31 14.9 15.9 B NL 003 USNO
771029 V2316 Cyg 20 37 00.2 +33 54 09 13.0 16.0 V M 144 144
771030 V2317 Cyg 20 37 01.2 +30 39 47 12.1 15.0 V M 144 144
771031 V2318 Cyg 20 37 11.3 +34 22 15 12.4 14.5 V SRA 144 144
771032 CN Mi 20 37 18.5 -33 03 01 10.8 12.2 V SR: 004 DM
771033 V2319 Cyg 20 38 19.8 +34 12 21 13.4 (16.0 V LB: 144 144
771034 CO Mi 20 38 41.9 -28 04 47 12.2 13.2 V SR: 004 GSC
771035 V437 Vul 20 39 01.1 +27 29 33 13.3 15.0 V SRA 144 144
771036 MP Aqr 20 39 12.4 -09 23 10 10.2 10.9 V SR: 004 DM
771037 MQ Aqr 20 39 34.7 -06 50 04 12.7 13.6 V SR: 004 GSC
771038 V2320 Cyg 20 39 50.1 +34 37 18 11.8 13.2 V LB 144 144
771039 CP Mi 20 40 17.6 -30 25 31 11.4 12.3 V SR: 004 GSC
771040 CQ Mi 20 41 13.1 -28 16 22 11.8 12.9 V SR: 004 DM
771041 MR Aqr 20 41 21.0 -05 45 03 12.2 13.1 V SR: 004 GSC
771042 MS Aqr 20 42 22.5 -02 54 42 10.6 11.3 V SR: 004 GSC
771043 CR Mi 20 42 46.4 -29 29 15 11.3 12.1 V SR: 004 DM
771044 MT Aqr 20 42 54.3 -10 11 08 10.0 10.8 V SR: 004 DM
771045 V2321 Cyg 20 43 00.6 +33 24 44 13.7 (16.0 V LB: 144 144
771046 V438 Vul 20 43 21.1 +26 24 37 12.5 (20. V M 144 144
771047 CC Cap 20 44 09.8 -22 18 13 11.7 12.8 V SR: 004 GSC
771048 V439 Vul 20 44 12.5 +26 12 46 12.0 15.8 V M 144 144
771049 CS Mi 20 44 40.7 -32 00 13 11.9 12.6 V SR: 004 DM
771050 V440 Vul 20 45 01.2 +27 15 07 12.5 (16.0 V M 144 144
771051 MU Aqr 20 48 13.3 -01 29 26 11.2 ( 0.61 ) R EW 195 GSC
771052 V441 Vul 20 49 05.9 +23 21 52 13.1 (16.0 V SR 144 144
771053 MV Aqr 20 50 37.4 -13 50 13 12.3 13.0 V SR: 004 GSC
771054 MW Aqr 20 51 27.5 -02 52 39 11.6 12.1 V SR: 004 GSC
771055 NZ Del 20 51 44.6 +03 55 15 12.4 13.1 * LB 125 GSC
771056 CD Cap 20 52 35.9 -26 38 51 12.3 13.0 V SR: 004 GSC
771057 MX Aqr 20 52 46.0 -07 45 38 9.4 10.4 V SR: 004 DM
771058 V2322 Cyg 20 53 09.5 +32 31 05 13.2 (16.2 V M: 144 144
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771059 V2323 Cyg 20 53 48.0 +53 13 59 13.2 17.0 I M 012 013
771060 V703 Cep 20 54 37.6 +56 05 34 16.4 18.9 I M 012 013
771061 MY Aqr 20 55 56.1 -01 21 14 11.5 12.5 V SR: 004 GSC
771062 CT Mi 20 57 15.9 -30 45 52 13.5 14.3 V SR: 004 GSC
771063 V2324 Cyg 20 58 55.6 +49 31 13 11.58 11.80 V * 178 GSC
771064 V442 Vul 20 59 09.6 +27 26 40 2.97 4.07 K M 081 154
771065 V443 Vul 21 01 29.9 +25 03 43 12.0 15.0 V M 144 144
771066 CE Cap 21 02 42.8 -23 46 55 11.6 12.2 V SR: 004 228
771067 V2275 Cyg 21 03 02.0 +48 45 53 6.66 (15. V NA 196 197
771068 CU Mi 21 03 08.5 -39 30 06 12.8 13.5 V SR: 004 GSC
771069 CF Cap 21 03 31.6 -24 55 55 12.8 13.6 V SR: 004 GSC
771070 V2325 Cyg 21 04 05.5 +32 30 13 11.0 15.5 V SR 144 144
771071 V444 Vul 21 04 05.6 +26 32 12 12.2 15.0 V M 144 144
771072 MZ Aqr 21 05 13.0 -10 18 02 11.2 12.0 V SR: 004 GSC
771073 V2326 Cyg 21 05 32.2 +35 25 06 12.8 14.2 V EB: 144 144
771074 V2327 Cyg 21 07 55.7 +35 35 22 13.1 14.4 V SRA 144 144
771075 V445 Vul 21 08 01.2 +23 43 45 10.5 14.4 V M 144 144
771076 V446 Vul 21 09 01.2 +27 31 23 9.7 11.1 V LB 144 144
771077 V2328 Cyg 21 10 14.8 +31 29 41 11.2 14.3 V SRA 144 144
771078 V2329 Cyg 21 10 19.3 +33 28 54 11.3 14.6 V M 144 144
771079 V2330 Cyg 21 10 47.7 +34 20 06 10.4 14.9 V M 144 144
771080 V2331 Cyg 21 11 13.6 +34 19 14 12.5 14.6 V L 144 144
771081 V2332 Cyg 21 11 20.0 +31 23 19 11.2 (15.0 V M 144 144
771082 V447 Vul 21 13 43.6 +28 00 14 11.7 (16.0 V M 144 144
771083 V2333 Cyg 21 14 12.3 +36 39 00 10.6 (14.7 V M 144 144
771084 CV Mi 21 14 45.4 -27 58 41 12.9 (14.7 V M: 004 GSC
771085 V2334 Cyg 21 16 45.0 +29 13 40 12.2 (14.4 V LB 144 144
771086 V2335 Cyg 21 17 09.6 +31 07 50 11.5 15.0 V M 144 144
771087 CG Cap 21 18 01.2 -23 27 50 13.2 14.1 V SR: 004 GSC
771088 V2336 Cyg 21 18 34.7 +33 44 31 13.5 15.9 V SRA 144 144
771089 CH Cap 21 19 37.5 -22 42 27 11.8 12.6 V SR: 004 DM
771090 V2337 Cyg 21 19 39.9 +35 00 12 12.1 13.3 V LB: 144 144
771091 V2338 Cyg 21 19 53.0 +35 08 57 11.8 13.3 V LB: 144 144
771092 V448 Vul 21 20 19.5 +28 08 58 12.4 14.1 V LB 144 144
771093 V2339 Cyg 21 20 32.0 +33 07 18 10.7 13.2 V SRA 144 144
771094 CI Cap 21 22 01.6 -21 37 27 13.9 15.3 V SR: 004 GSC
771095 V704 Cep 21 23 09.2 +55 49 15 9.0 11.7 I M 012 013
771096 CW Mi 21 23 51.2 -38 52 58 9.5 10.5 V SR: 004 DM
771097 V449 Vul 21 25 18.9 +27 03 26 13.3 15.6 V SRA 144 144
771098 V380 Peg 21 25 27.6 +22 25 42 11.9 13.4 V SRA 144 144
771099 V381 Peg 21 28 30.2 +10 45 22 12.65 13.26 V EW 198 GSC
771100 V2340 Cyg 21 28 44.9 +48 58 42 11.8 12.3 B DCEP 199 GSC
771101 V382 Peg 21 29 55.8 +23 13 05 12.0 13.0 V LB 144 144
771102 V383 Peg 21 31 17.6 +26 44 06 11.1 (15.0 V M 144 144
771103 V2341 Cyg 21 31 54.7 +33 03 03 11.5 15.6 V M 144 144
771104 XX PsA 21 34 27.9 -25 42 33 10.7 12.3 V SR: 004 DM
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771105 V2342 Cyg 21 35 09.8 +31 11 36 12.7 14.8 V SRA 144 144
771106 V2343 Cyg 21 36 04.2 +36 13 47 11.3 12.9 V SR 144 144
771107 V2344 Cyg 21 39 32.3 +30 03 51 14.0 15.5 V SRB 144 144
771108 V2345 Cyg 21 39 33.3 +50 56 30 14.1 16.8 I M 012 013
771109 CK Cap 21 39 53.4 -15 40 35 12.0 12.8 V LB: 004 GSC
771110 V2346 Cyg 21 39 55.1 +31 19 16 12.5 16.0 V M 144 144
771111 V2347 Cyg 21 43 00.1 +32 41 39 11.4 13.7 V LB 144 144
771112 V2348 Cyg 21 43 10.3 +35 45 14 13.2 15.1 V SR 144 144
771113 V2349 Cyg 21 43 43.6 +53 46 01 16.50 16.85 V EA 200 200
771114 V2350 Cyg 21 43 50.3 +53 42 46 16.40 16.56 V EA 200 200
771115 V2351 Cyg 21 43 51.3 +53 43 06 15.97 16.07 V LPB: 200 200
771116 NN Aqr 21 43 54.0 -00 13 41 13.47 14.14 R EW 201 201
771117 V2352 Cyg 21 43 58.2 +53 42 45 16.16 16.28 V LPB: 200 200
771118 V2353 Cyg 21 44 03.0 +53 42 12 13.16 13.19 V BE 200 200
771119 V2354 Cyg 21 44 05.3 +53 42 36 14.39 14.43 V LPB: 200 200
771120 V2355 Cyg 21 44 07.3 +53 41 56 14.26 14.31 V E: 200 200
771121 V2356 Cyg 21 44 47.4 +34 27 16 10.8 (16.0 V LB 144 144
771122 V2357 Cyg 21 46 09.7 +35 56 16 11.6 15.2 V M 144 144
771123 V2358 Cyg 21 46 45.5 +50 03 59 15.9 17.6 I M 012 013
771124 V705 Cep 21 46 52.6 +60 13 48 14.3 17.4 I M 012 013
771125 V384 Peg 21 51 54.3 +09 01 21 16.5 ( 0.02 ) B RPHS 071 g2.2
771126 V385 Peg 21 51 55.4 +29 17 14 11.9 13.5 V LB 144 144
771127 V386 Peg 21 52 58.6 +33 48 30 11.6 13.1 V SR 144 144
771128 V387 Peg 21 54 18.7 +09 11 44 16.5 ( 0.02 ) B RPHS 009 121
771129 V2359 Cyg 21 56 27.8 +53 46 19 12.4 13.2 V SR: 004 GSC
771130 V388 Peg 21 57 32.4 +08 55 16 16.7 ( 2.10 ) R XM 202 202
771131 V2360 Cyg 21 57 33.1 +53 47 48 11.8 12.7 V SR: 004 GSC
771132 V389 Peg 21 59 40.7 +29 39 59 12.0 13.5 V SR 144 144
771133 V390 Peg 22 02 15.1 +28 45 50 9.64 9.71 V SR 053 DM
771134 V391 Peg 22 04 12.2 +26 25 08 14.3 ( 0.02 ) B RPHS 071 GSC
771135 V706 Cep 22 04 58.2 +54 07 40 13.8 14.5 V SR: 004 GSC
771136 V392 Peg 22 07 09.9 +28 28 37 12.0 16.1 V M 144 144
771137 V441 La 22 09 37.4 +52 34 16 12.2 ( 0.22*) R EW 203 GSC
771138 V707 Cep 22 40 59.8 +69 46 15 9.9 12.4 I M 012 013
771139 V708 Cep 22 48 14.0 +69 58 29 7.7 11.0 I M 012 013
771140 V393 Peg 22 48 45.2 +12 20 05 16.73 ( 0.18*) y ZZB 204 121
771141 V442 La 22 51 38.9 +51 50 42 12.26 ( 0.30 ) V * 205 GSC
771142 V394 Peg 22 56 46.1 +12 52 50 15.6 ( 0.07*) V ZZA 025 USNO
771143 XY PsA 22 57 54.0 -26 59 54 10.5 12.2 V SR: 004 DM
771144 V709 Cep 22 58 09.1 +66 21 12 12.63 20.6 * N: 206 207
771145 V710 Cep 23 04 46.7 +64 05 25 7.41 7.75 V EB 208 DM
771146 V711 Cep 23 05 15.0 +63 23 45 8.95 ( 0.23 ) V EA 209 209
771147 CC Sl 23 15 31.9 -30 48 47 13.4 17.3 V UGSU 210 USNO
771148 V395 Peg 23 20 23.2 +16 47 23 10.97 11.11 V RS 119 DM
771149 EI Ps 23 29 54.2 +06 28 11 12.5 16.5 V UGSU 211 g2.2
771150 V396 Peg 23 32 32.6 +10 33 20 12.12 12.43 * EW 212 GSC
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771151 V712 Cep 23 48 33.2 +68 50 14 13.1 14.9 V LB 004 GSC
771152 V955 Cas 23 51 37.2 +63 00 37 15.7 22.0 I M 012 013
Table 2
V428 And = 770008 = AFGL 89 = BD +43
Æ
113 = BS 0152 = GSC 2796.02404 = HD 3346
= HIP 002900 = IRAS 00340+4412 = IRC +40011 = NSV 15135
= PPM 043119 = SAO 036509.
V429 And = 770009 = FBS 0039+430 = HS 0039+4302.
V430 And = 770044 = GSC 2305.00952 = IRAS 01329+3555 = Tmz V783.
V431 And = 770052 = GSC 3287.02258 = IRAS 01392+4842 = Tmz V849.
V432 And = 770060 = GSC 3279.00401 = IRAS 01461+4505 = Tmz V845.
V433 And = 770063 = GSC 2816.00301 = IRAS 01486+3900 = IRC +40029 = Tmz V842.
V434 And = 770064 = GSC 2828.00395 = IRAS 01502+4352 = Tmz V844.
V435 And = 770079 = GSC 3285.01710 = IRAS 02096+4657 = Tmz V846.
V436 And = 770090 = BD +42
Æ
502 = GSC 2839.00214 = HD 14437 = HIP 010951 = PPM 045007
= SAO 037963.
V437 And = 770099 = GSC 2839.01779 = IRAS 02242+4246 = Tmz V847.
V438 And = 770106 = GSC 2844.01862 = IRAS 02308+4318 = Tmz V848.
BE Ant = 770249 = CCS-I 1656 = CCS-II 2739 = GSC 7187.01517 = Tmz V771.
PR Aps = 770312 = CoD {73
Æ
1000 = CPD {73
Æ
1340 = GSC 9269.00266 = HD 128862
= HIP 072055 = NSV 20161 = PPM 372382.
MP Aqr = 771036 = BD {09
Æ
5533 = GSC 5759.02122 = IRAS 20365{0933 = IRC {10543
= Tmz V810.
MQ Aqr = 771037 = GSC 5189.00071 = IRAS 20368{0700 = Tmz V811.
MR Aqr = 771041 = GSC 5189.01523 = IRAS 20387{0555 = Tmz V813.
MS Aqr = 771042 = GSC 5181.00642 = IRAS 20397{0305 = Tmz V817.
MT Aqr = 771044 = BD {10
Æ
5480 = GSC 5760.00963 = IRAS 20401{1021 = Tmz V809.
MU Aqr = 771051 = GSC 5178.01376 = NPM {01.1070.
MV Aqr = 771053 = GSC 5769.00810 = IRAS 20478{1401 = Tmz V808.
MW Aqr = 771054 = GSC 5182.00005 = IRAS 20488{0304 = Tmz V818.
MX Aqr = 771057 = BD {08
Æ
5503 = GSC 5757.00547 = IRAS 20500{0757 = IRC {10552
= Tmz V807 = NPM {07.2577 = PPM 204561 = RAFGL 5551S
= SAO 144898.
MY Aqr = 771061 = GSC 5179.01984 = IRAS 20533{0132 = Tmz V819.
MZ Aqr = 771072 = BD {10
Æ
5591nf = GSC 5775.00988 = IRAS 21025{1030 = Tmz V820.
NN Aqr = 771116 = GSC 5209.00225 = Var \N" in Aqr.
V1548 Aql = 770893 = Nova Aql 2001 = TAV J1907+117.
V1549 Aql = 770822 = GSC 5118.00332 = IRAS 18439{0300 = IRC 00375 = Hassforther V44
= RAFGL 5293S.
V1550 Aql = 770826 = GSC 5118.00470 = IRAS 18481{0338 = IRC 00383 = Hassforther V43.
V1551 Aql = 770829 = IRAS 18499{0316 = IRC 00386 = Hassforther V42 = RAFGL 5311S.
V1552 Aql = 770834 = IRAS 18569+1722 = Mis V0200.
V1553 Aql = 770838 = AN 793.1936 = CSV 4501 = GSC 0462.02357 = HV 9582
= IRAS 19003+0021 = Had V69 = Prager 4959.
V1554 Aql = 770839 = 95 near NGC 6749.
V1555 Aql = 770840 = IRAS 19011+0138 = 39 near NGC 6749 = 148 near NGC 6749.
V1556 Aql = 770841 = IRAS 19016+0237 = 63 near NGC 6749.
V1557 Aql = 770842 = IRAS 19016+0154 = 2 near NGC 6749.
V1558 Aql = 770843 = 15 near NGC 6749 = 40 near NGC 6749.
V1559 Aql = 770844 = IRAS 19017+0246 = 44 near NGC 6749.
V1560 Aql = 770845 = 3 near NGC 6749.
V1561 Aql = 770846 = IRAS 19021+0117 = 36 near NGC 6749 = 151b near NGC 6749.
V1562 Aql = 770847 = IRAS 19022+0247 = 17 near NGC 6749.
V1563 Aql = 770848 = IRAS 19023+0217 = 19 near NGC 6749.
V1564 Aql = 770849 = IRAS 19023+0228 = 5 near NGC 6749.
V1565 Aql = 770850 = IRAS 19023+0127 = 92 near NGC 6749.
V1566 Aql = 770851 = IRAS 19023+0249 = 17b near NGC 6749.
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V1567 Aql = 770852 = IRAS 19023+0204 = 7 near NGC 6749.
V1568 Aql = 770853 = IRAS 19024+0233 = 4 near NGC 6749.
V1569 Aql = 770854 = IRAS 19023+0116 = 36A near NGC 6749.
V1570 Aql = 770855 = IRAS 19025+0111 = 37 near NGC 6749.
V1571 Aql = 770856 = IRAS 19026+0209 = 6-12 near NGC 6749.
V1572 Aql = 770857 = IRAS 19026+0213 = 26 near NGC 6749.
V1573 Aql = 770858 = 41 near NGC 6749.
V1574 Aql = 770859 = 91 near NGC 6749.
V1575 Aql = 770860 = IRAS 19027+0151 = A-1 near NGC 6749.
V1576 Aql = 770861 = IRAS 19027+0148 = A-2 near NGC 6749.
V1577 Aql = 770862 = IRAS 19027+0134 = 42 near NGC 6749.
V1578 Aql = 770863 = IRAS 19028+0223 = 27 near NGC 6749.
V1579 Aql = 770864 = 10 near NGC 6749.
V1580 Aql = 770866 = IRAS 19034+0252 = 31b near NGC 6749.
V1581 Aql = 770867 = IRAS 19035+0145 = 4-3 near NGC 6749.
V1582 Aql = 770868 = 8 near NGC 6749.
V1583 Aql = 770869 = IRAS 19035+0117 = 37b near NGC 6749 = 60 near NGC 6749.
V1584 Aql = 770870 = IRAS 19037+0207 = 9 near NGC 6749.
V1585 Aql = 770871 = IRAS 19038+0152 = 12 near NGC 6749.
V1586 Aql = 770872 = Mis V0954.
V1587 Aql = 770874 = IRAS 19039+0055 = 37h near NGC 6749.
V1588 Aql = 770875 = 6-6 near NGC 6749.
V1589 Aql = 770876 = GSC 0466.00506S = IRAS 19041+0321 = 31ter near NGC 6749.
V1590 Aql = 770877 = GSC 0466.02783 = 20 near NGC 6749.
V1591 Aql = 770878 = 6-4 near NGC 6749.
V1592 Aql = 770879 = 6-4b near NGC 6749.
V1593 Aql = 770880 = 31 near NGC 6749.
V1594 Aql = 770882 = IRAS 19044+0254 = 20b near NGC 6749.
V1595 Aql = 770883 = 20 near NGC 6749.
V1596 Aql = 770884 = IRAS 19044+0125 = 51 near NGC 6749.
V1597 Aql = 770885 = 81 near NGC 6749.
V1598 Aql = 770886 = IRAS 19045{0414 = Hassforther V16.
V1599 Aql = 770887 = IRAS 19047+0316 = 30 near NGC 6749.
V1600 Aql = 770888 = IRAS 19046+0112 = 80 near NGC 6749.
V1601 Aql = 770889 = 6-2 near NGC 6749.
V1602 Aql = 770890 = IRAS 19047+0144 = 53b near NGC 6749.
V1603 Aql = 770891 = X-2 near NGC 6749.
V1604 Aql = 770892 = IRAS 19051+1218 = Mis V0955.
V1605 Aql = 770894 = IRAS 19049+0228 = X-1 near NGC 6749.
V1606 Aql = 770895 = Mis V0956.
V1607 Aql = 770896 = 19-II near NGC 6749.
V1608 Aql = 770897 = IRAS 19051+0324 = 32 near NGC 6749.
V1609 Aql = 770898 = 82b near NGC 6749.
V1610 Aql = 770899 = 82 near NGC 6749.
V1611 Aql = 770900 = 18 near NGC 6749.
V1612 Aql = 770901 = IRAS 19057+0141 = 53 near NGC 6749.
V1613 Aql = 770902 = IRAS 19060+0150 = 52b near NGC 6749.
V1614 Aql = 770903 = IRAS 19062+0311 = IRC 00414 = 25d near NGC 6749.
V1615 Aql = 770904 = IRAS 19062+0134 = 52 near NGC 6749.
V1616 Aql = 770905 = IRAS 19063+0245 = 83 near NGC 6749.
V1617 Aql = 770906 = 25 near NGC 6749.
V1618 Aql = 770907 = IRAS 19067+0249 = 33 near NGC 6749.
V1619 Aql = 770909 = IRAS 19069+0258 = 25b near NGC 6749.
V1620 Aql = 770910 = IRAS 19071+0208 = 22 near NGC 6749.
V1621 Aql = 770911 = IRAS 19073+0249 = 6-14 near NGC 6749.
V1622 Aql = 770912 = IRAS 19074+0241 = 45 near NGC 6749.
V1623 Aql = 770913 = IRAS 19074+0246 = 6-14b near NGC 6749.
V1624 Aql = 770914 = 0-2 near NGC 6749.
V1625 Aql = 770915 = IRAS 19076+0338 = 7-1 near NGC 6749.
V1626 Aql = 770916 = IRAS 19075+0303 = 25e near NGC 6749.
V1627 Aql = 770917 = IRAS 19076+0211 = 23 near NGC 6749.
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V1628 Aql = 770918 = 34 near NGC 6749.
V1629 Aql = 770919 = 6-14a near NGC 6749.
V1630 Aql = 770920 = 44 near NGC 6749.
V1631 Aql = 770921 = 44b near NGC 6749.
V1632 Aql = 770922 = 24 near NGC 6749.
V1633 Aql = 770924 = 6C near NGC 6749.
V1634 Aql = 770925 = 6-16 near NGC 6749.
V1635 Aql = 770926 = IRAS 19094+0229 = 6d near NGC 6749.
V1636 Aql = 770927 = GSC 5133.02273 = IRAS 19099{0313 = Hassforther V14.
V1637 Aql = 770928 = GSC 5137.00507 = IRAS 19111{0535 = IRC {10495 = Hassforther V37.
V1638 Aql = 770936 = IRAS 19150+0821 = Had V61.
V1639 Aql = 770937 = GSC 0476.00421 = IRAS 19162+0718 = Brh V92.
V1640 Aql = 770940 = IRAS 19179{0403.
V1641 Aql = 770941 = GSC 0476.00575 = Brh V91.
V1642 Aql = 770943 = GSC 0472.01560 = IRAS 19194+0350 = Brh V54.
V1643 Aql = 770944 = IRAS 19220+0450 = Mis V0962.
V1644 Aql = 770945 = GSC 0473.05480 = IRAS 19222+0400 = Brh V77.
V1645 Aql = 770946 = GSC 5722.01587 = Had V77.
V1646 Aql = 770963 = GSC 0486.04828 = Brh V64.
V1647 Aql = 770972 = GSC 5728.00092.
V1648 Aql = 770974 = GSC 0483.00956 = IRAS 19386+0155 = NSV 24846. Brightening over
10 years, probably due to dissipating dust envelope, plus quasi-periodi
variations.
V1649 Aql = 770980 = GSC 0488.03551 = Brh V80.
V1650 Aql = 770983 = GSC 0488.00800 = IRAS 19457+00343 = Brh V59.
V1651 Aql = 770984 = Brh V87.
V1652 Aql = 770987 = GSC 0488.03486 = Brh V79.
V1653 Aql = 770994 = GSC 0493.00629 = Brh V90.
V1654 Aql = 771004 = BD +02
Æ
4076 = GSC 0498.02720 = HD 190007 = HIP 098698
= IRAS 20002+0310 = PPM 169210 = SAO 125379.
V1655 Aql = 771005 = BD +15
Æ
4029 = GSC 1617.02068 = HD 190152 = IDS 1958.4N1512A
= IRAS 20007+1519 = PPM 137505 = SAO 105602.
V1656 Aql = 771009 = GSC 1618.01655 = RX J2009.8+1557 = S 10947.
V1657 Aql = 771010 = USNO 900-19703132.
V1658 Aql = 771011 = BD +04
Æ
4364 = GSC 0503.00700 = HD 191616 = PPM 169495
= RX J201043+045449 = SAO 125526.
V1659 Aql = 771012 = BD +04
Æ
4369 = GSC 0503.01409 = HD 191674 = PPM 169505
= SAO 125531.
V1660 Aql = 771015 = GSC 0503.00827 = Brh V63.
V1661 Aql = 771025 = GSC 5180.00702 = IRAS 20322{0253 = Tmz V814 = NPM {02.1903.
V1662 Aql = 771026 = GSC 5176.01624 = IRAS 20332{0146 = Tmz V816.
AW Ari = 770059 = GSC 0628.00290.
AX Ari = 770068 = GSC 1757.01802 = IRAS 01554+2219 = Tmz V784.
AY Ari = 770112 = BD +30
Æ
433 = GSC 2325.01358 = HD 16761 = HIP 012600 = PPM 067638
= SAO 055792.
V524 Aur = 770152 = IRAS 04372+3011 = Toa V15.
V525 Aur = 770153 = IRAS 04402+3426.
V526 Aur = 770159 = HD 280340 = GSC 2895.01453 = RX J050147+380541.
V527 Aur = 770160 = GSC 2895.01173. Also might be a low-amplitude Cepheid.
V528 Aur = 770163 = IRAS 05091+4639 = NSV 16259.
V529 Aur = 770167 = IRAS 05204+3227 = NSV 16295.
V530 Aur = 770176 = IRAS 05423+2905 = NSV 16653.
V531 Aur = 770178 = IRAS 05484+3521 = NSV 16695.
V532 Aur = 770186 = Tmz V754.
V533 Aur = 770188 = IRAS 06170+3523 = NSV 16829.
V534 Aur = 770189 = BD +28
Æ
1117 = GSC 1887.01240 = HD 257012.
V535 Aur = 770190 = CSV 766 = GSC 3376.00287 = HV 7649 = NSV 03007 = Prager 2840.
FY Boo = 770302 = GSC 1999.00518 = ROTSE1 J134651.80+225714.7.
FZ Boo = 770305 = BD +11
Æ
2635 = GSC 0904.01256 = HD 123232 = HIP 068879
= IRAS 14037+1103 = NSV 20040 = PPM 130307 = SAO 100849.
GG Boo = 770306 = GSC 3034.00593 = ROTSE1 J140916.76+383732.0.
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GH Boo = 770307 = GSC 2013.01067 = NPM +27.1246 = ROTSE1 J141451.43+273415.3.
GI Boo = 770309 = BD +38
Æ
2574 = GSC 3036.00930 = ROTSE1 J143723.34+380442.7.
GK Boo = 770310 = BD +37
Æ
2556 = GSC 2560.00421 = ROTSE1 J143820.20+363225.6
= ROTSE1 J143820.24+363225.5.
GL Boo = 770311 = BD +27
Æ
2407 = GSC 2018.00065 = ROTSE1 J144005.64+263401.6
= ROTSE1 J144005.69+263402.2.
GM Boo = 770313 = GSC 2016.00830 = ROTSE1 J144726.56+224515.0.
GN Boo = 770314 = GSC 2022.00079 = ROTSE1 J145007.78+293858.9.
GO Boo = 770316 = GSC 2023.01133 = ROTSE1 J145312.48+284221.4.
GP Boo = 770317 = GSC 2017.01099 = ROTSE1 J145730.93+240251.4.
GQ Boo = 770318 = GSC 2020.00736 = ROTSE1 J145936.69+250244.9.
GR Boo = 770319 = GSC 2020.00873 = ROTSE1 J145954.54+255434.1.
GS Boo = 770320 = BD +34
Æ
2592 = GSC 2565.00667 = ROTSE1 J150029.61+334021.7.
GT Boo = 770321 = GSC 3045.00520 = NPM +38.0716 = ROTSE1 J151726.64+381336.3.
GU Boo = 770323 = GSC 2566.00776 = ROTSE1 J152155.16+335604.1.
KX Cam = 770126 = IRAS 03192+5642 = NSV 15678.
KY Cam = 770127 = IRAS 03238+6034 = NSV 15691 = RAFGL 4277S.
KZ Cam = 770130 = BD +56
Æ
826 = BS 1094 = GSC 3724.00100 = GSC 3724.00499 = HD 22316
= HIP 016974 = PPM 028599 = SAO 024133.
LL Cam = 770136 = IRAS 03469+5833 = NSV 15800.
LM Cam = 770139 = IRAS 03525+5711 = NSV 15842.
LN Cam = 770142 = BD +58
Æ
696 = GSC 3730.00797.
LO Cam = 770143 = BV 0310 = CSV 6070 = GSC 3730.01400 = NSV 01450.
LP Cam = 770145 = BV 0311 = CSV 6077 = GSC 4068.00447 = NSV 01470.
LQ Cam = 770146 = IRAS 04085+5347 = NSV 15913.
LR Cam = 770175 = CSV 635 = GSC 4344.00123 = NSV 02544 = Zi 0402.
LS Cam = 770180 = HS 0551+7241.
LT Cam = 770182 = GSC 3762.00283 = V31.
LU Cam = 770183 = RX J05583+6753.
LV Cam = 770184 = V32.
LW Cam = 770202 = RX J0704.2+6203 = 1RX J070409.2+620330.
HI Cn = 770225 = ADS 06931 = BD +19
Æ
2078 = KW 385 (Praesepe) = HD 73890
= GSC 1395.02210 = NSV 04192 = PPM 125606.
HK Cn = 770237 = GSC 0814.00689 = PG 0856+121 = WD 0856+121.
HL Cn = 770238 = BD +11
Æ
1961 = GSC 0815.02116 = HD 77191 = HIP 044303 = PPM 126017
= SAO 098298.
DH CVn = 770281 = GSC 2530.00488 = ROTSE1 J122607.59+355548.9.
DI CVn = 770283 = GSC 2530.02276 = ROTSE1 J123201.49+352959.7.
DK CVn = 770286 = GSC 3018.01509 = ROTSE1 J123309.33+375820.2.
DL CVn = 770292 = GSC 3021.00507 = ROTSE1 J125214.17+385630.8.
DM CVn = 770301 = GSC 2004.01075 = ROTSE1 J133619.29+292341.1.
V350 CMa = 770192 = ADS 05377A = BD {22
Æ
1505 = BS 2481 = CoD {22
Æ
3403
= CPD {22
Æ
1408 = GSC 5961.00649 = HD 48501 = HIP 032144
= IRAS 06406{2223 = NSV 03181 = PPM 250872 = SAO 172204.
V351 CMa = 770203 = GSC 6549.01898 = IRAS 07211{2916 = IRC {30089 = Had V76
= RAFGL 4597S.
CW CMi = 770209 = GSC 4832.00400.
BZ Cap = 771027 = CoD {24
Æ
16141 = CPD {24
Æ
7026 = GSC 6908.00085 = IRAS 20333{2428
= Tmz V821.
CC Cap = 771047 = GSC 6343.00577 = IRAS 20412{2229 = Tmz V822.
CD Cap = 771056 = GSC 6930.01182 = IRAS 20496{2650 = Tmz V806.
CE Cap = 771066 = BV 1736 = CoD {24
Æ
16434 = GSC 6923.01250 = IRAS 20598{2358
= NSV 25429.
CF Cap = 771069 = GSC 6927.00184 = IRAS 21005{2507 = Tmz V823.
CG Cap = 771087 = GSC 6937.00787 = IRAS 21151{2340 = Tmz V805.
CH Cap = 771089 = CoD {23
Æ
16836 = GSC 6937.00775 = IRAS 21167{2255 = Tmz V803.
CI Cap = 771094 = GSC 6372.00256 = IRAS 21191{2150 = Tmz V802.
CK Cap = 771109 = GSC 6362.00635 = IRAS 21371{1554 = Tmz V799.
V572 Car = 770253 = F 104 (Tr 16) = CoD {59
Æ
3303 = CPD {59
Æ
2603 = GSC 8626.02309
= LSS 1861 = NSV 18510.
V573 Car = 770254 = F 1 (Tr 16) = CPD {59
Æ
2628 = LSS 1871 = NSV 18512.
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Table 2 (ontinued)
V574 Car = 770256 = GSC 8958.04143 = WR 30a [093℄ = WR 29a.
V878 Cas = 770001 = Antipin Var 71.
V879 Cas = 770002 = GSC 4018.01275 = Antipin Var 70.
V880 Cas = 770010 = CCS-I 40 = CCS-II 137 = GSC 4296.00758 = IRAS 00523+6812
= Tmz V936.
V881 Cas = 770011 = CCS-I 42 = CCS-II 143 = GSC 4025.02005 = IRAS 00538+6410
= Tmz V940.
V882 Cas = 770012 = GSC 4029.00904 = IRAS 00540+6704 = LD 92 = NSV 15209.
V883 Cas = 770013 = GSC 4025.00254 = IRAS 00545+6352 = Tmz V941.
V884 Cas = 770014 = CCS-I 43 = CCS-II 149 = GSC 4025.01404 = IRAS 00560+6332 = LD 93
= NSV 15216.
V885 Cas = 770016 = CCS-I 49 = CCS-II 159 = GSC 4029.00823 = IRAS 00576+6704
= Tmz V939.
V886 Cas = 770017 = CCS-I 50 = CCS-II 161 = GSC 4296.00812 = IRAS 00580+6826
= Tmz V935.
V887 Cas = 770018 = GSC 3676.02740 = IRAS 00589+5743 = NSV 15224.
V888 Cas = 770019 = IRAS 01022+6542 = Toa V14.
V889 Cas = 770020 = AFGL 154 = GSC 4029.01082 = IRAS 01031+6531 = IRC +70017
= Tmz V931.
V890 Cas = 770022 = IRAS 01046+5846 = Toa V8.
V891 Cas = 770023 = AFGL 163 = GSC 4042.00714 = IRAS 01071+6551 = IRC +70018
= Tmz V930.
V892 Cas = 770026 = GSC 4042.00472 = IRAS 01092+6538 = Tmz V929.
V893 Cas = 770027 = CCS-I 60 = CCS-II 190 = GSC 4042.00847 = IRAS 01109+6535
= Tmz V928.
V894 Cas = 770028 = AFGL 184 = GSC 4042.00579 = IRAS 01118+6623 = IRC +70020
= Tmz V933.
V895 Cas = 770029 = GSC 4297.00508 = IRAS 01128+6729 = Tmz V934.
V896 Cas = 770030 = GSC 4042.00474 = IRAS 01158+6600 = Tmz V927.
V897 Cas = 770031 = IRAS 01168+6515 = Toa V9.
V898 Cas = 770032 = GSC 4038.01343 = IRAS 01169+6412 = LD 98 = Tmz V926 = NSV 15284.
V899 Cas = 770033 = AFGL 203 = CSS-I 22 = CSS-II 29 = GSC 4042.00040 = IRAS 01186+6634
= IRC +70026 = ISV 0118+66 = Tmz V932.
V900 Cas = 770034 = GSC 4038.01743 = IRAS 01196+6423 = Q 1994/030 = Tmz V925.
V901 Cas = 770035 = GSC 4042.00836 = IRAS 01211+6525 = Tmz V918.
V902 Cas = 770036 = GSC 4035.00004 = IRAS 01226+6313 = Tmz V924.
V903 Cas = 770037 = GSC 4297.01382 = IRAS 01243+6731 = Tmz V920.
V904 Cas = 770038 = CCS-II 230 = GSC 4043.00498 = IRAS 01244+6527 = Tmz V917.
V905 Cas = 770040 = AFGL 5049 = GSC 4039.00205 = IRAS 01261+6446 = IRC +60052
= Q 1991/014 = Tmz V916.
V906 Cas = 770042 = GSC 4297.01416 = IRAS 01293+6733 = Tmz V921.
V907 Cas = 770043 = GSC 4043.00680 = IRAS 01313+6714 = Tmz V923.
V908 Cas = 770045 = GSC 3683.01598 = IRAS 01330+5816 = Tmz V862.
V909 Cas = 770046 = BD +60
Æ
282 = GSC 4031.00631.
V910 Cas = 770047 = GSC 4031.01391 = IRAS 01336+6100 = Tmz V864.
V911 Cas = 770048 = CSS-I 31 = CSS-II 40 = GSC 3683.00899 = IRAS 01364+5927 = Tmz V863.
V912 Cas = 770049 = CCS-II 245 = GSC 4039.01075 = IRAS 01365+6436 = Tmz V907.
V913 Cas = 770050 = GSC 4035.00462 = IRAS 01369+6225 = Tmz V913.
V914 Cas = 770051 = GSC 4035.00341 = IRAS 01378+6321 = Tmz V911.
V915 Cas = 770053 = CCS-I 75 = CCS-II 255 = GSC 4035.00101 = IRAS 01391+6321
= Tmz V909.
V916 Cas = 770054 = CCS-II 257 = GSC 4036.01602 = IRAS 01395+6306 = Tmz V910.
V917 Cas = 770055 = GSC 3683.01684 = IRAS 01402+5833 = IRC +60062 = Tmz V865
= RAFGL 4132S.
V918 Cas = 770056 = CCS-I 78 = CCS-II 262 = GSC 3683.00454 = IRAS 01406+5825
= Tmz V866.
V919 Cas = 770057 = CCS-I 83 = CCS-II 277 = GSC 3696.02549 = IRAS 01441+5848
= Tmz V867.
V920 Cas = 770058 = GSC 4036.01440 = IRAS 01447+6252 = Tmz V912.
V921 Cas = 770061 = GSC 3688.00823 = IRAS 01460+5557 = Tmz V869.
V922 Cas = 770062 = GSC 4044.00300 = IRAS 01464+6558 = Tmz V904.
34 IBVS 5422
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V923 Cas = 770065 = GSC 4032.01186 = IRAS 01527+5946 = Tmz V870.
V924 Cas = 770070 = GSC 3697.02306 = IRAS 01574+5822 = LD 102 = NSV 15419.
V925 Cas = 770072 = GSC 3697.02779 = IRAS 01595+5821 = Tmz V871.
V926 Cas = 770076 = GSC 4033.00147 = IRAS 02042+6126 = Tmz V875.
V927 Cas = 770077 = GSC 3697.01182 = IRAS 02047+5901 = IRC +60073 = Q 1992/049
= Tmz V873 = RAFGL 0298S.
V928 Cas = 770078 = IRAS 02080+6100 = Toa V10.
V929 Cas = 770082 = GSC 4045.00578 = IRAS 02113+6528 = Tmz V898.
V930 Cas = 770083 = GSC 4037.02696 = IRAS 02116+6159 = Tmz V877.
V931 Cas = 770084 = GSC 4041.00788 = IRAS 02115+6447 = Tmz V896.
V932 Cas = 770085 = CCS-II 325 = GSC 4041.01762 = IRAS 02117+6402 = Tmz V895.
V933 Cas = 770089 = CCS-I 94 = CCS-II 330 = GSC 4050.02565 = IRAS 02167+6218
= Tmz V878.
V934 Cas = 770091 = GSC 4058.01019 = IRAS 02172+6628 = Tmz V899.
V935 Cas = 770093 = CCS-II 336 = GSC 4058.00831 = IRAS 02183+6637 = Tmz V900.
V936 Cas = 770094 = CCS-II 338 = GSC 4058.00391 = IRAS 02184+6645 = Tmz V901.
V937 Cas = 770098 = GSC 4050.01994 = IRAS 02235+6224 = Tmz V882.
V938 Cas = 770101 = GSC 4058.00821 = IRAS 02250+6639 = Tmz V894.
V939 Cas = 770102 = IRAS 02272+6327 = NSV 15533.
V940 Cas = 770104 = GSC 4054.01343 = IRAS 02294+6411 = Tmz V891.
V941 Cas = 770105 = GSC 4046.01190 = IRAS 02302+6046 = Tmz V881.
V942 Cas = 770107 = CCS-I 106 = CCS-II 367 = GSC 4055.00175 = IRAS 02303+6505
= Tmz V892.
V943 Cas = 770108 = GSC 4051.00748 = IRAS 02307+6246 = Tmz V888.
V944 Cas = 770109 = CCS-I 109 = CCS-II 377 = GSC 4055.01139 = IRAS 02337+6435
= Tmz V890.
V945 Cas = 770111 = CCS-I 114 = CCS-II 388 = GSC 4051.02343 = IRAS 02365+6203
= Tmz V887.
V946 Cas = 770113 = GSC 4055.01349 = Yarikov V6 = NSV 15563 = SVS 2683.
V947 Cas = 770114 = IRAS 02433+6345 = NSV 15573.
V948 Cas = 770115 = GSC 4059.00241 = IRAS 02446+6647 = Tmz V884.
V949 Cas = 770117 = CCS-I 123 = CCS-II 407 = GSC 4047.01706 = IRAS 02455+6130
= Toa V11.
V950 Cas = 770119 = GSC 4060.00006 = IRAS 02480+6655 = Tmz V883.
V951 Cas = 770120 = GSC 4060.00661 = IRAS 02488+6603 = Tmz V885.
V952 Cas = 770122 = BV 0264 = CSV 6008 = GSC 4317.00505 = NSV 01012.
V953 Cas = 770124 = IRAS 03084+5951 = Toa V13.
V954 Cas = 770125 = IRAS 03096+5936 = NSV 15649.
V955 Cas = 771152 = IRAS 23491+6243 = NSV 26156.
V1039 Cen = 770303 = Nova Cen 2001.
V1040 Cen = 770275 = RX J1155.4{5641.
V1041 Cen = 770289 = GSC 7775.01959.
V1042 Cen = 770290 = BV 1419 = GSC 8257.01390 = IRAS 12471{5144 = NSV 05973.
V1043 Cen = 770297 = GSC 7267.01189 = RX J1313.2{3259.
V1044 Cen = 770299 = CoD {36
Æ
8436 = GSC 7275.01500 = He-3 0886 = IRAS 13131{3644
= NSV 06160.
V1045 Cen = 770300 = OGLE GC 172/NGC 5139. Bakground eld star.
V703 Cep = 771060 = IRAS 20532+5554 = NSV 25401.
V704 Cep = 771095 = IRAS 21216+5536 = NSV 25582.
V705 Cep = 771124 = IRAS 21453+5959 = NSV 25769.
V706 Cep = 771135 = GSC 3969.01289 = IRAS 22031+5353 = Tmz V790.
V707 Cep = 771138 = IRAS 22394+6930 = NSV 25942.
V708 Cep = 771139 = IRAS 22466+6942 = NSV 25963.
V709 Cep = 771144 = Mis V1181.
V710 Cep = 771145 = BD +63
Æ
1925 = GSC 4286.00080 = HD 218179 = NSV 26012
= PPM 024170 = SAO 020407.
V711 Cep = 771146 = ADS 16504 = BD +62
Æ
2167 = GSC 4282.00394. Variability refers to om-
bined brightness of two nearly equal omponents at 5
00
separation.
V712 Cep = 771151 = GSC 4479.00817 = IRAS 23461+6833 = Tmz V752.
ES Cet = 770069 = KUV 01584{0939 = Cet 3 [019℄ = NPM {09.0320.
ET Cet = 770006 = GSC 5847.00051 = IRAS 00298{1855 = Tmz V798 = NPM {18.0069.
IBVS 5422 35
Table 2 (ontinued)
EG Cha = 770222 = REC X1 ( Cha) = CPD {78
Æ
367 = GSC 9402.00921 = RX J0837.0{7856.
EH Cha = 770226 = REC X3 ( Cha).
EI Cha = 770227 = REC X4 ( Cha) = GSC 9403.01083.
EK Cha = 770228 = REC X5 ( Cha).
EL Cha = 770229 = REC X6 ( Cha) = GSC 9403.00288.
EM Cha = 770230 = REC X7 ( Cha) = RX J0842.9{7904.
EN Cha = 770231 = REC X9 ( Cha).
EO Cha = 770232 = REC X10 ( Cha) = GSC 9403.01279 = RX J0844.5{7846.
EP Cha = 770234 = CPD {78
Æ
388 = BV 1051 = REC X11 ( Cha) = GSC 9403.01016
= IRAS 08487{7848 = NSV 04280.
EQ Cha = 770235 = REC X12 ( Cha) = GSC 9403.00489 = RX J0848.0{7854.
ER Cha = 770248 = CoD {78
Æ
405 = CPD {78
Æ
509 = GSC 9405.00094 = GSC 9405.01385
= HD 88278 = HIP 049416 = NSV 18334 = PPM 370586 = SAO 256681.
LO Com = 770284 = GSC 1991.01390 = ROTSE1 J123204.87+262248.1.
LP Com = 770285 = GSC 1991.01633 = ROTSE1 J123305.53+270803.4.
LQ Com = 770287 = GSC 1990.01198 = ROTSE1 J123730.26+260451.8.
LR Com = 770288 = GSC 1448.02869 = Tmz V772.
LS Com = 770291 = BD +28
Æ
2156 = BS 4883 = 31 Com = GSC 1995.02586 = HD 111812
= HIP 062763 = IRAS 12492+2748 = NSV 19505 = PPM 102212
= SAO 082537.
LT Com = 770293 = BD +27
Æ
2185 = GSC 1995.02249 = NPM +26.0604 = NSV 19516
= ROTSE1 J125241.77+261637.4.
LU Com = 770294 = ADS 08731A = BD +31
Æ
2434 = BS 4924 = 37 Com = GSC 2532.02226
= HD 112989 = HIP 063462 = IRAS 12578+3103 = IRC +30244 = NSV
19571 = PPM 076857 = SAO 063288.
AL CrB = 770331 = BD +27
Æ
2563 = EXO 155625.8+2659.7 = GSC 2037.01620 = HD 143271
= HIP 078234 = PPM 104473 = SAO 084109. Spotted rotating G-type giant.
AM CrB = 770334 = GSC 2579.00069 = ROTSE1 J161050.39+372857.0.
VY Crv = 770278 = GSC 6094.00089 = IRAS 11585{1708 = Tmz V768.
WY Crt = 770261 = BD {22
Æ
3092 = CoD {22
Æ
8723 = GSC 6649.01063 = IRAS 11079{2246
= Tmz V762.
WZ Crt = 770262 = GSC 6090.01661 = IRAS 11155{2118 = Tmz V763 = NPM {21.1276.
XX Crt = 770264 = GSC 6088.00415 = IRAS 11241{1919 = Tmz V764.
XY Crt = 770265 = ADS 08167 = BD {08
Æ
3173 = GSC 5509.01346 = HD 99563 = HIP 055890
= PPM 194490.
XZ Crt = 770266 = GSC 6088.01200 = IRAS 11269{1839 = Tmz V765 = NPM {18.1207.
YY Crt = 770267 = GSC 6088.00560 = IRAS 11300{1855 = Tmz V766 = NPM {18.1214.
YZ Crt = 770269 = CoD {22
Æ
9057 = GSC 6652.00596 = IRAS 11388{2231 = Tmz V774.
ZZ Crt = 770271 = GSC 5513.00669 = IRAS 11401{1117 = Tmz V769 = NPM {11.1150.
AA Crt = 770274 = BD {15
Æ
3355 = GSC 6093.01282 = IRAS 11455{1618 = Tmz V767.
V2274 Cyg = 771007 = Nova Cyg 2001 No.1.
V2275 Cyg = 771067 = Nova Cyg 2001 No.2.
V2276 Cyg = 770931 = GSC 3554.00949 = ROTSE1 J191518.85+522933.9.
V2277 Cyg = 770933 = BD +44
Æ
3087 = GSC 3133.01149 = ROTSE1 J191533.92+443704.9.
V2278 Cyg = 770934 = GSC 3920.00882 = ROTSE1 J191635.07+524853.6.
V2279 Cyg = 770938 = GSC 3133.00385 = LD 349 = ROTSE1 J191853.61+434930.0
= 1RXS J191854.7+434927.
V2280 Cyg = 770942 = GSC 3547.00216 = ROTSE1 J192143.82+480356.3.
V2281 Cyg = 770947 = GSC 3543.01026 = ROTSE1 J192506.85+455603.1
= ROTSE1 J192506.86+455603.0.
V2282 Cyg = 770949 = GSC 3921.01531 = ROTSE1 J192537.72+532520.0.
V2283 Cyg = 770951 = GSC 3543.01107 = IRAS 19271+4459 = LD 351
= ROTSE1 J192838.56+450547.1.
V2284 Cyg = 770953 = GSC 3551.00081 = ROTSE1 J192954.62+485500.5.
V2285 Cyg = 770955 = IRAS 19291+4757 = LD 352 = ROTSE1 J193032.71+480327.0.
V2286 Cyg = 770956 = BD +31
Æ
3631 = GSC 2659.02713 = HD 183909 = HIP 095934
= IRAS 19286+3152 = PPM 083031 = SAO 068410.
V2287 Cyg = 770959 = GSC 3921.00991 = ROTSE1 J193206.64+523706.3.
V2288 Cyg = 770962 = IRAS 19314+3851 = LD 354 = ROTSE1 J193310.27+385830.6.
V2289 Cyg = 770965 = 1H 1933+510 = Cyg 2 [019℄.
V2290 Cyg = 770966 = GSC 3560.01804 = LD 355.
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V2291 Cyg = 770967 = GSC 3560.01105 = ROTSE1 J193658.15+474828.1.
V2292 Cyg = 770968 = GSC 3564.02375 = IRAS 19362+4900 = LD 356
= ROTSE1 J193738.09+490751.9.
V2293 Cyg = 770969 = GSC 3147.01366 = IRAS 19375+4316 = LD 357
= ROTSE1 J193908.32+432345.2.
V2294 Cyg = 770973 = GSC 3564.03059 = ROTSE1 J194028.86+502554.7.
V2295 Cyg = 770976 = IRAS 19403+3756 = LD 358.
V2296 Cyg = 770977 = IRAS 19406+4715 = LD 359.
V2297 Cyg = 770978 = GSC 3144.00947 = IRAS 19414+4126 = LD 360.
V2298 Cyg = 770979 = LD 361.
V2299 Cyg = 770981 = LD 362.
V2300 Cyg = 770982 = IRAS 19462+3838 = LD 363.
V2301 Cyg = 770986 = IRAS 19476+3724 = LD 364.
V2302 Cyg = 770989 = IRAS 19492+5034 = LD 8 = NSV 24916.
V2303 Cyg = 770990 = GSC 3149.01648 = LD 365.
V2304 Cyg = 770992 = GSC 3558.01549 = IRAS 19513+4613 = LD 9 = NSV 24928.
V2305 Cyg = 770993 = CSS-I 627 = CSS-II 1172 = GSC 3562.01687 = LD 10 = NSV 24935.
V2306 Cyg = 770995 = 1WGA J1958.2+3232.
V2307 Cyg = 770996 = IRAS 19569+4657 = LD 11 = NSV 24955.
V2308 Cyg = 770997 = GSC 3562.00100 = IRAS 19577+4835 = LD 12 = NSV 24962.
V2309 Cyg = 770998 = IRAS 19581+4723 = LD 366.
V2310 Cyg = 771006 = LD 14 = NSV 24994.
V2311 Cyg = 771013 = Maei 244 = NSV 25050.
V2312 Cyg = 771014 = BD +47
Æ
3045 = BS 7721 = GSC 3563.02401 = HD 192276 = HIP 099539
= NSV 25056 = PPM 059481 = SAO 049314. Erroneously alled HD 192776
in [190℄.
V2313 Cyg = 771016 = GSC 2672.01449 = IRAS 20192+3025.
V2314 Cyg = 771017 = ADS 13760 = BD +30
Æ
4003 = GSC 2672.00976 = HD 193986 = HIP 100443
= NSV 25122 = PPM 084803 = SAO 069906.
V2315 Cyg = 771024 = GSC 2690.01071 = IRAS 20327+3237 = LD 367.
V2316 Cyg = 771029 = IRAS 20350+3343 = LD 368 = Toa V2.
V2317 Cyg = 771030 = IRAS 20349+3029 = LD 369.
V2318 Cyg = 771031 = IRAS 20352+3411 = LD 370.
V2319 Cyg = 771033 = IRAS 20363+3401 = LD 371 = Mis V1031.
V2320 Cyg = 771038 = GSC 2694.02096 = IRAS 20378+3426 = LD 373.
V2321 Cyg = 771045 = IRAS 20409+3313 = LD 374.
V2322 Cyg = 771058 = LD 379.
V2323 Cyg = 771059 = IRAS 20523+5302 = NSV 25393.
V2324 Cyg = 771063 = GSC 3583.00376 = IRAS 20572+4919. Possible brightening trend over
6 years, maybe due to dissipating dust envelope, plus quiker variations.
V2325 Cyg = 771070 = GSC 2705.00784 = LD 382.
V2326 Cyg = 771073 = GSC 2709.02776 = LD 384.
V2327 Cyg = 771074 = LD 385.
V2328 Cyg = 771077 = IRAS 21081+3117 = LD 388 = Wakuda Var 34.
V2329 Cyg = 771078 = Hiraga Var J211021+332912 = LD 389.
V2330 Cyg = 771079 = IRAS 21087+3407 = LD 390 = Q 2000/247.
V2331 Cyg = 771080 = LD 391.
V2332 Cyg = 771081 = GSC 2702.00676 = IRAS 21092+3111 = LD 392 = Mis V0768.
V2333 Cyg = 771083 = Hiraga Var J211412+363905 = LD 394.
V2334 Cyg = 771085 = GSC 2198.01085 = LD 395.
V2335 Cyg = 771086 = GSC 2702.01537 = IRAS 21150+3055 = LD 396.
V2336 Cyg = 771088 = LD 397.
V2337 Cyg = 771090 = GSC 2711.00059 = LD 398.
V2338 Cyg = 771091 = GSC 2711.00433 = LD 399.
V2339 Cyg = 771093 = CCS-II 5254 = GSC 2707.01462 = LD 401.
V2340 Cyg = 771100 = Platais 1083 (NGC 7092) = GSC 3598.00937 = NSV 25616.
V2341 Cyg = 771103 = GSC 2708.01539 = LD 407.
V2342 Cyg = 771105 = GSC 2704.00321 = LD 408.
V2343 Cyg = 771106 = GSC 2729.02282 = LD 409.
V2344 Cyg = 771107 = LD 410.
V2345 Cyg = 771108 = IRAS 21377+5042 = NSV 25724.
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V2346 Cyg = 771110 = LD 411.
V2347 Cyg = 771111 = GSC 2721.01053 = LD 412.
V2348 Cyg = 771112 = GSC 2729.02394 = LD 413.
V2349 Cyg = 771113 = id718 (NGC 7128).
V2350 Cyg = 771114 = Johnson 94 (NGC 7128) = WEBDA 68 (NGC 7128).
V2351 Cyg = 771115 = Johnson 70 (NGC 7128) = WEBDA 1106 (NGC 7128).
V2352 Cyg = 771117 = Johnson 79 (NGC 7128) = WEBDA 1089 (NGC 7128).
V2353 Cyg = 771118 = Johnson 32 (NGC 7128) = WEBDA 1081 (NGC 7128).
V2354 Cyg = 771119 = Johnson 12 (NGC 7128) = WEBDA 12 (NGC 7128).
V2355 Cyg = 771120 = Johnson 11 (NGC 7128) = WEBDA 11 (NGC 7128) = GSC 3967.01770.
V2356 Cyg = 771121 = GSC 2725.01671 = IRAS 21426+3413 = LD 415.
V2357 Cyg = 771122 = GSC 2730.00323 = IRAS 21440+3542 = LD 416.
V2358 Cyg = 771123 = IRAS 21449+4950 = NSV 25767.
V2359 Cyg = 771129 = GSC 3968.01113 = IRAS 21546+5331 = Tmz V793.
V2360 Cyg = 771131 = CCS-I 3091 = CCS-II 5515 = GSC 3968.00437 = IRAS 21557+5333
= Tmz V792.
NY Del = 771020 = GSC 0509.00533 = IRAS 20228+0715 = Brh V86.
NZ Del = 771055 = GSC 0520.01979 = IRAS 20492+0343 = Brh V56.
BB Dor = 770170 = EC 05287{5857 = GSC 8530.00528.
LL Dra = 770282 = BD +69
Æ
665 = GSC 4394.01339 = IRAS 12274+6854 = NPM +68.0224
= PPM 018255 = SAO 015812.
LM Dra = 770335 = GSC 3881.01670NE = PG 1618+563.
LN Dra = 770622 = GSC 3889.01362 = ROTSE1 J174555.29+523805.8.
LO Dra = 770771 = GSC 3536.00110 = LD 342.
LP Dra = 770782 = BD +69
Æ
968 = EXO 181022.2+6939.9 = GSC 4433.00935 = HD 167605
= HIP 089005 = LTT 15387 = PPM 020780 = SAO 017800.
LQ Dra = 770793 = GSC 3533.01400 = ROTSE1 J181941.87+501037.3.
LR Dra = 770796 = GSC 3537.01908 = LD 344 = StM 431 = ROTSE1 J182148.31+512419.2.
LS Dra = 770801 = HS 1824+5745.
LT Dra = 770816 = BD +51
Æ
2410 = GSC 3539.01298 = HD 172468 = HIP 091329
= IRAS 18365+5154 = NSV 24534 = PPM 036735 = SAO 031077.
LU Dra = 770833 = GSC 3553.01117 = ROTSE1 J185901.50+522814.9.
LV Dra = 770835 = BD +50
Æ
2708 = BS 7210 = GSC 3549.02883 = HD 177003 = HIP 093299
= PPM 037005 = SAO 031311.
LW Dra = 770873 = BV 62 = CSV 8121 = GSC 4431.00546 = NSV 11766.
LX Dra = 770881 = GSC 4431.01446.
LY Dra = 770929 = BD +65
Æ
1332 = GSC 4229.00639 = IRAS 19136+6557 = PPM 021377
= SAO 018321.
LZ Dra = 770964 = BV 238 = CSV 8245 = GSC 4456.01244 = NSV 12223.
MM Dra = 770999 = #5 for 1ES 1959+650.
MN Dra = 771018 = Antipin Var 73.
MO Dra = 771019 = GSC 4237.00719.
HZ Eri = 770131 = BD {14
Æ
719 = GSC 5309.00696 = IRAS 03375{1347 = Tmz V777
= NPM {13.0513.
II Eri = 770137 = CoD {30
Æ
1531 = GSC 7029.01213 = IRAS 03499{3041 = Tmz V760.
IK Eri = 770144 = BD {16
Æ
793 = GSC 5883.00256 = HD 26298 = HIP 019383 = PPM 213909
= SAO 149411.
IL Eri = 770147 = GSC 5316.00435 = IRAS 04147{1220 = Tmz V778 = NPM {12.0632.
IM Eri = 770149 = CPD {20
Æ
562 = EC 04224{2014 = GSC 5896.00080 = NPM {20.0533.
IN Eri = 770151 = CoD {30
Æ
1936 = GSC 6471.00883 = IRAS 04377{2951 = Tmz V761.
IO Eri = 770158 = BD {05
Æ
1073 = CSV 454 = GSC 4745.01397 = HV 10413
= IRAS 04510{0539 = NSV 01756.
AP For = 770110 = CoD {29
Æ
966 = GSC 6436.01533 = IRAS 02371{2940 = Tmz V759.
AQ For = 770128 = CoD {26
Æ
1346 = GSC 6450.00862 = IRAS 03323{2547 = Tmz V776.
V366 Gem = 770191 = CCS-II 1334 = GSC 1884.01590 = IRAS 06358+2532 = Tmz V755.
V367 Gem = 770194 = GSC 1342.01261.
V368 Gem = 770196 = IRAS 06448+1639 = NSV 17190.
V369 Gem = 770200 = BD +26
Æ
1435 = GSC 1899.00688 = HD 52452 = NSV 17281 = PPM 096933
= RE J070222+255054 = SAO 078998.
V370 Gem = 770205 = GSC 1360.01358 = IRAS 07267+1644 = Brh V71.
V1021 Her = 770328 = GSC 3493.01158.
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V1022 Her = 770329 = GSC 3493.00742.
V1023 Her = 770330 = GSC 3493.01097.
V1024 Her = 770333 = GSC 2038.00674 = ROTSE1 J161005.08+253654.9.
V1025 Her = 770336 = GSC 2047.00270 = ROTSE1 J162108.79+253924.1.
V1026 Her = 770338 = GSC 2048.00120 = ROTSE1 J163153.48+252717.2.
V1027 Her = 770339 = GSC 0972.00932 = ROTSE1 J163213.55+133847.6.
V1028 Her = 770340 = GSC 0968.00535 = ROTSE1 J163516.73+124618.9.
V1029 Her = 770341 = GSC 0390.01871 = IRAS 16330+0405 = Brh V45.
V1030 Her = 770343 = GSC 0392.02129 = IRAS 16425+0415 = Brh V46.
V1031 Her = 770344 = GSC 1528.00683 = ROTSE1 J164508.42+203701.5.
V1032 Her = 770345 = GSC 2588.00069 = ROTSE1 J164755.15+351756.5.
V1033 Her = 770347 = GSC 2066.01210 = ROTSE1 J165039.95+274420.0
= ROTSE1 J165039.99+274421.1.
V1034 Her = 770349 = GSC 0983.01044 = ROTSE1 J165241.80+124905.2.
V1035 Her = 770350 = GSC 3071.00260 = ROTSE1 J165252.60+383930.6
= ROTSE1 J165252.61+383930.4.
V1036 Her = 770353 = GSC 2063.00902 = ROTSE1 J165551.74+245335.9
= ROTSE1 J165551.78+245336.1.
V1037 Her = 770355 = GSC 2071.00671 = ROTSE1 J165656.96+291907.1.
V1038 Her = 770356 = GSC 2594.01289 = ROTSE1 J165819.76+334022.8
= ROTSE1 J165819.81+334022.2.
V1039 Her = 770358 = GSC 1522.00599 = ROTSE1 J165924.08+151220.7.
V1040 Her = 770359 = GSC 1530.01382 = ROTSE1 J165930.95+191256.1.
V1041 Her = 770360 = GSC 3504.00856 = ROTSE1 J170101.20+492314.7.
V1042 Her = 770362 = GSC 1534.00753 = ROTSE1 J170250.47+213959.0.
V1043 Her = 770364 = GSC 3504.00168 = ROTSE1 J170610.49+495523.6.
V1044 Her = 770368 = GSC 3073.00837 = ROTSE1 J171017.73+382639.0.
V1045 Her = 770369 = BD +46
Æ
2274 = GSC 3501.02083 = ROTSE1 J171059.94+461719.7.
V1046 Her = 770370 = GSC 2061.00529 = ROTSE1 J171130.30+231411.2.
V1047 Her = 770371 = ROTSE1 J171239.42+330800.2.
V1048 Her = 770372 = CCS-II 3801 = FHLCS J1714.9+4210.
V1049 Her = 770373 = BD +21
Æ
3079 = GSC 1548.00713 = PPM 105732
= ROTSE1 J171642.01+212305.9.
V1050 Her = 770374 = GSC 3073.01983 = ROTSE1 J171649.91+382159.8.
V1051 Her = 770375 = GSC 2069.00150 = ROTSE1 J171727.89+271301.9.
V1052 Her = 770376 = GSC 1548.00678 = ROTSE1 J171824.82+222850.0.
V1053 Her = 770377 = GSC 2604.01671 = ROTSE1 J171839.88+355423.8.
V1054 Her = 770379 = GSC 0990.00545 = ROTSE1 J172007.77+133956.4.
V1055 Her = 770381 = GSC 3094.00120 = ROTSE1 J172023.86+411515.3.
V1056 Her = 770383 = BD +41
Æ
2822 = GSC 3090.01337 = PPM 056133
= ROTSE1 J172142.55+405423.5 = SAO 046665.
V1057 Her = 770384 = GSC 1541.02560 = ROTSE1 J172303.57+175701.2.
V1058 Her = 770389 = GSC 2605.00545 = ROTSE1 J172601.97+304710.4.
V1059 Her = 770390 = GSC 2079.01360 = ROTSE1 J172659.31+244147.6.
V1060 Her = 770391 = GSC 2083.00557 = ROTSE1 J172741.29+274503.5.
V1061 Her = 770392 = BD +21
Æ
3132 = GSC 1550.01808 = ROTSE1 J172817.01+211557.0.
V1062 Her = 770395 = GSC 3099.00905 = ROTSE1 J173454.24+441152.2.
V1063 Her = 770397 = BD +30
Æ
3032 = GSC 2606.01006 = PPM 080387
= ROTSE1 J173621.16+303212.7 = SAO 066171.
V1064 Her = 770400 = GSC 2618.01282 = ROTSE1 J173921.13+354208.6.
V1065 Her = 770401 = GSC 2084.00777 = ROTSE1 J174103.55+273429.1.
V1066 Her = 770402 = GSC 3514.00790 = ROTSE1 J174150.84+475104.3.
V1067 Her = 770403 = GSC 3100.01616 = ROTSE1 J174311.02+432709.0.
V1068 Her = 770404 = GSC 3514.00864 = ROTSE1 J174323.11+475142.3.
V1069 Her = 770758 = GSC 3510.00396 = ROTSE1 J174743.80+463230.6.
V1070 Her = 770760 = GSC 2619.00833 = ROTSE1 J174953.04+370839.6.
V1071 Her = 770765 = GSC 3515.00865 = ROTSE1 J175852.80+481025.0.
V1072 Her = 770766 = GSC 3519.00401 = ROTSE1 J175909.41+493607.4.
V1073 Her = 770780 = GSC 2625.01563 = ROTSE1 J180835.74+334205.7.
V1074 Her = 770785 = GSC 2622.01151 = NSV 10369 = ROTSE1 J181210.81+305512.9 = S 8606.
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V1075 Her = 770787 = BD +50
Æ
2552 = EXO 181511.2+5013.1 = GSC 3533.01354 = HD 234601
= PPM 036493 = SAO 030858.
V1076 Her = 770803 = AFGL 2155 = IRAS 18240+2326.
V1077 Her = 770813 = GSC 1578.01162 = Q1991/068 = TAV 1831+19 = NSV 24505.
V390 Hya = 770215 = GSC 4847.01513 = FASTT 0448.
V391 Hya = 770258 = EC 10560{2902 = GSC 6647.01323.
V392 Hya = 770259 = EC 10565{2858 = GSC 6647.01586.
V393 Hya = 770260 = EC 10578{2935.
V394 Hya = 770268 = GSC 7220.00509 = IRAS 11350{3203 = Tmz V770.
V395 Hya = 770279 = CSV 1812 = EC 11588{3142 = GSC 7235.01430 = HV 11655 = NSV 05428.
V396 Hya = 770296 = L 854-035 = CE 315.
V441 La = 771137 = GSC 3969.02430.
V442 La = 771141 = GSC 3633.00636 = HIP 112887 = IRAS 22495+5134 = Central star of
the planetary nebula M2-54 = NSV 25967 = PK 104{6
Æ
1. Quasi-periodi
brightness variations of a planetary nebula, possibly due to variable mass loss
or pulsations.
GM Leo = 770246 = BD +12
Æ
2138 = GSC 0833.01307 = HD 87271 = HIP 049328 = NSV 18327
= PPM 127078 = SAO 098931.
GN Leo = 770250 = BD +26
Æ
2077 = GSC 1972.00454 = HD 89810 = IRAS 10196+2545
= IRC +30220 = NPM +25.0418 = NSV 04832 = PPM 100303
= RAFGL 4779S = SAO 081314.
GO Leo = 770270 = V16.
GP Leo = 770272 = GSC 0867.00545 = Brh V44.
GQ Leo = 770273 = BPM 87617 = GSC 0870.00798 = 2RE J114746+125404
= RX J114746+125408.
GR Leo = 770276 = BD +20
Æ
2661 = G 121-035 = GSC 1443.00873 = HD 103847 = HIP 058314
= LTT 13306 = NSV 19053 = PPM 128678 = SAO 082073.
KQ Lib = 770315 = GSC 5582.00545 = Brh V3.
KR Lib = 770324 = GSC 6790.00500 = IRAS 15435{2943 = Had V95.
NT Lup = 770308 = CoD {43
Æ
9127 = CPD {43
Æ
6590 = GSC 7818.01912 = VGS 19.
NU Lup = 770327 = Had V74.
NV Lup = 770332 = IRAS 15596{3509 = Had V86.
DU Lyn = 770208 = AFGL 1186 = BD +37
Æ
1769 = BS 2999 = GSC 2959.01907 = HD 62647
= HIP 037946 = IRAS 07433+3738 = IRC +40186 = NSV 03721
= PPM 073096 = SAO 060328.
DV Lyn = 770216 = FBS 0815+427 = HS 0815+4243 = KUV 08159+4243.
V569 Lyr = 770786 = GSC 3103.00919 = ROTSE1 J181521.80+390545.4
= ROTSE1 J181521.82+390544.8.
V570 Lyr = 770790 = IRAS 18158+4235 = LD 343 = ROTSE1 J181724.82+423614.8.
V571 Lyr = 770794 = GSC 3116.01047 = ROTSE1 J182102.31+443841.1
= ROTSE1 J182102.34+443840.5.
V572 Lyr = 770795 = BD +42
Æ
3060 = GSC 3112.00179 = ROTSE1 J182138.35+421008.6.
V573 Lyr = 770798 = BD +40
Æ
3354 = GSC 3108.01692 = ROTSE1 J182301.05+400833.0
= ROTSE1 J182301.06+400833.1.
V574 Lyr = 770804 = GSC 2636.01753 = ROTSE1 J182712.15+361436.8.
V575 Lyr = 770808 = GSC 2118.00297 = ROTSE1 J182943.22+280955.2.
V576 Lyr = 770817 = GSC 3113.01384 = ROTSE1 J183907.69+415653.5.
V577 Lyr = 770820 = GSC 3527.01195 = NPM +45.1249 = NSV 11259
= ROTSE1 J184241.47+452902.9 = S 9326.
V578 Lyr = 770825 = GSC 3122.02898 = IRAS 18480+4054 = LD 346 = StM 439.
V579 Lyr = 770827 = GSC 3131.00476 = ROTSE1 J185052.26+434007.1.
V580 Lyr = 770828 = GSC 2646.01938 = ROTSE1 J185110.44+353556.1.
V581 Lyr = 770830 = GSC 2650.01900 = ROTSE1 J185343.48+372338.0.
V582 Lyr = 770832 = GSC 3123.01618 = ROTSE1 J185538.25+405859.0.
V583 Lyr = 770865 = GSC 3120.01794 = LD 347.
V584 Lyr = 770923 = CV near RX J1910.8+2856.
V585 Lyr = 770930 = TK 4.
V586 Lyr = 770932 = GSC 3125.01819 = LD 348 = ROTSE1 J191520.86+395900.7.
V587 Lyr = 770935 = TK 5.
V588 Lyr = 770939 = GSC 3125.00632 = LD 350.
V589 Lyr = 770948 = GSC 3142.00528 = ROTSE1 J192531.82+425110.1.
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AQ Men = 770162 = EC 05114{7955 = GSC 9373.00613.
CK Mi = 771022 = CoD {36
Æ
14221 = GSC 7467.01486 = IRAS 20297{3553 = Tmz V829.
CL Mi = 771023 = CoD {34
Æ
14457 = CPD {34
Æ
8753 = GSC 7464.01239 = IRAS 20298{3405
= Tmz V830.
CM Mi = 771028 = EC 20335{4332.
CN Mi = 771032 = CoD {33
Æ
15068 = GSC 7460.01038 = IRAS 20341{3313 = Tmz V831.
CO Mi = 771034 = GSC 6916.00677 = IRAS 20356{2815 = IRC {30433 = Tmz V835.
CP Mi = 771039 = GSC 7456.01417 = IRAS 20372{3036 = Tmz V832.
CQ Mi = 771040 = CoD {28
Æ
16847 = GSC 6933.00239 = IRAS 20381{2827 = Tmz V834.
CR Mi = 771043 = CoD {29
Æ
7273 = GSC 6933.01240 = IRAS 20397{2940 = Tmz V833.
CS Mi = 771049 = CoD {32
Æ
16171 = GSC 7461.00270 = IRAS 20415{3211 = Tmz V836.
CT Mi = 771062 = GSC 7458.00250 = IRAS 20542{3057 = Tmz V837.
CU Mi = 771068 = GSC 7969.00326 = IRAS 20599{3941 = Tmz V828.
CV Mi = 771084 = GSC 6945.01103 = IRAS 21117{2811 = Tmz V804.
CW Mi = 771096 = CoD {39
Æ
14236 = CPD {39
Æ
8936 = GSC 7979.00793 = IRAS 21207{3905
= Tmz V839.
V838 Mon = 770201 = GSC 4822.00039 = IRAS 07015{0346 = Peuliar variable in Monoeros.
V839 Mon = 770193 = BD +08
Æ
1487 = CCDM 06467+0822 = GSC 0747.02235 = HD 49015
= HIP 032475 = PPM 151219 = SAO 114392.
V840 Mon = 770195 = IRAS 06447+0817 = NSV 17188.
V841 Mon = 770197 = CCS-II 1404 = GSC 0747.02205 = IRAS 06455+0806 = Had V73.
V842 Mon = 770198 = GSC 0156.01365 = HD 264357 = PPM 151295.
V843 Mon = 770199 = GSC 0752.02349 = Brh V37.
V844 Mon = 770210 = GSC 4833.00174 = IRAS 07517{0032 = FASTT 0430 = NPM {0.0443
= NSV 03799.
V845 Mon = 770211 = V2 (NGC 2506) = GSC 5416.01502.
V846 Mon = 770212 = V3 (NGC 2506).
V847 Mon = 770213 = V1 (NGC 2506) = GSC 5416.02850.
V2540 Oph = 770399 = Had V105 = Nova Oph 2002.
V2541 Oph = 770348 = IRAS 16492{1533 = Toa V6.
V2542 Oph = 770351 = BD {01
Æ
3268 = BS 6277 = GSC 5051.01355 = HD 152569 = HIP 082693
= IDS 1649.0S0127A = PPM 179954 = SAO 141427.
V2543 Oph = 770352 = GSC 0397.01417 = IRAS 16529+0726 = Brh V83.
V2544 Oph = 770354 = GSC 0393.02695 = IRAS 16537+0357 = Brh V74.
V2545 Oph = 770361 = GSC 0406.01063 = Brh V75.
V2546 Oph = 770363 = GSC 6219.00289 = IRAS 17002{1523 = Toa V7.
V2547 Oph = 770365 = IRAS 17046{1047 = Toa V5.
V2548 Oph = 770366 = AFGL 1922 = IRAS 17049{2440 = NSV 20950.
V2549 Oph = 770367 = GSC 0985.00811 = ROTSE1 J170922.13+123957.6.
V2550 Oph = 770378 = GSC 0408.01049 = Brh V76.
V2551 Oph = 770380 = GSC 6242.00067 = Had V90.
V2552 Oph = 770385 = GSC 6825.00253 = Had V98.
V2553 Oph = 770386 = GSC 1003.01915 = ROTSE1 J172441.74+135356.5.
V2554 Oph = 770387 = GSC 6238.02149 = IRAS 17222{1731 = Had V64.
V2555 Oph = 770388 = GSC 0409.00571 = Brh V72.
V2556 Oph = 770396 = GSC 0422.01393 = IRAS 17330+0407 = Brh V73.
V2557 Oph = 770398 = GSC 6252.02446 = Had V102 = Tmz V794.
V2558 Oph = 770721 = GSC 0424.01783 = Brh V49.
V2559 Oph = 770759 = IRAS 17470{0618 = Had V66.
V2560 Oph = 770763 = GSC 0425.01726 = Brh V81.
V2561 Oph = 770768 = SN 1999bs in UGC 11093. Not a supernova.
V2562 Oph = 770774 = GSC 0442.00382 = Brh V88.
V2563 Oph = 770776 = GSC 0430.01613 = NSV 10148 = S 9858.
V2564 Oph = 770777 = BD +03
Æ
3579 = GSC 0438.00437 = HD 165195 = HIP 088527
= IRAS 18021+0346 = PPM 165118 = SAO 123093.
V2565 Oph = 770779 = GSC 0438.01478 = Brh V78.
V2566 Oph = 770783 = IRAS 18073+0032 = Toa V1.
V2567 Oph = 770789 = GSC 0440.01426 = Brh V51.
V2568 Oph = 770791 = GSC 0440.00884 = IRAS 18164+0410 = Brh V82.
V2569 Oph = 770802 = GSC 0441.01696 = IRAS 18228+0350 = Brh V50.
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V2570 Oph = 770805 = BD +07
Æ
3702 = GSC 1023.01281 = HD 170270 = IRAS 18257+0755
= PPM 165889 = SAO 123522.
V2571 Oph = 770807 = IRAS 18270+0326 = Mis V0958.
V2572 Oph = 770809 = IRAS 18278+0345 = Mis V0959.
V1636 Ori = 770154 = HS 0444+0458.
V1637 Ori = 770156 = AN 220.1943 = CSV 453 = GSC 4741.00842 = NSV 01754 = S 3545.
V1638 Ori = 770157 = GSC 4741.01263.
V1639 Ori = 770161 = GSC 0689.01745 = V13.
V1640 Ori = 770164 = GSC 0703.01930 = Brh V35.
V1641 Ori = 770168 = BV 1612 = CCS-II 937 = GSC 5336.01349 = IRAS 05221{1042
= NPM {10.0755 = NSV 01966.
V1642 Ori = 770169 = GSC 0101.01622 = 1RXS J052922.5+004112 = RX J0529.4+0041.
V1643 Ori = 770172 = BD {07
Æ
1112 = GSC 4778.00324.
V1644 Ori = 770181 = IRAS 05552+1720 = NSV 16737.
V1645 Ori = 770185 = BD {02
Æ
1441 = GSC 4786.01600 = HD 291070 = IRAS 05586{0215
= SAO 132747.
V1646 Ori = 770187 = GSC 1314.01193 = IRAS 06128+1629 = Brh V66.
V380 Peg = 771098 = GSC 1675.01355 = IRAS 21231+2212 = LD 404.
V381 Peg = 771099 = GSC 1123.01704 = Brh V28.
V382 Peg = 771101 = GSC 2188.00931 = LD 405.
V383 Peg = 771102 = IRAS 21290+2630 = LD 406.
V384 Peg = 771125 = HS 2149+0847.
V385 Peg = 771126 = GSC 2214.01992 = LD 417.
V386 Peg = 771127 = GSC 2726.01773 = LD 418.
V387 Peg = 771128 = HS 2151+0857 = PG 2151+089.
V388 Peg = 771130 = RX J2157.5+0855 = 1RXS J215731.4+085458.
V389 Peg = 771132 = GSC 2215.00401 = IRAS 21574+2925 = LD 419.
V390 Peg = 771133 = BD +28
Æ
4272 = GSC 2215.01657 = IRAS 21599+2831 = PPM 113938
= SAO 090186.
V391 Peg = 771134 = GSC 2212.01369 = HS 2201+2610.
V392 Peg = 771136 = GSC 2216.01795 = LD 420.
V393 Peg = 771140 = Gr 908 = PG 2246+121 = WD 2246+120.
V394 Peg = 771142 = EG 231 = GD 244 = LP 521-049 = NPM +12.2001 = WD 2254+126.
V395 Peg = 771148 = BD +16
Æ
4908 = GSC 1713.01195 = NPM +16.1308 = PPM 142416.
V396 Peg = 771150 = GSC 1172.01452 = Brh V30.
V658 Per = 770067 = GSC 3292.01500 = IRAS 01530+5148 = Tmz V851.
V659 Per = 770071 = GSC 3689.01766 = IRAS 01583+5508 = Tmz V853.
V660 Per = 770073 = GSC 3288.00131 = IRAS 02001+5009 = Tmz V856.
V661 Per = 770074 = GSC 3697.00526 = IRAS 02016+5802 = Tmz V872.
V662 Per = 770075 = GSC 3685.00962 = IRAS 02038+5359 = Tmz V855.
V663 Per = 770081 = IRAS 02117+5559 = NSV 15464.
V664 Per = 770086 = GSC 3690.02539 = IRAS 02127+5434 = Tmz V857.
V665 Per = 770087 = BD +56
Æ
508 = Oo 839 (NGC 869) = GSC 3694.02053 = PPM 027412
= SAO 023170.
V666 Per = 770092 = GSC 3686.00504 = IRAS 02183+5304 = Tmz V858.
V667 Per = 770095 = GSC 3686.00015 = IRAS 02219+5357 = Tmz V859.
V668 Per = 770096 = GSC 3694.00975 = IRAS 02221+5751 = Tmz V879.
V669 Per = 770100 = GSC 3687.01863 = IRAS 02243+5333 = NSV 15510.
V670 Per = 770103 = GSC 3687.01576 = IRAS 02279+5303 = Tmz V860.
V671 Per = 770118 = IRAS 02470+5536 = NSV 15588.
V672 Per = 770121 = GSC 3297.00083 = IRAS 02529+4541 = Toa V12.
V673 Per = 770123 = IRAS 03022+5409 = NSV 15632.
V674 Per = 770129 = V12.
V675 Per = 770132 = IRAS 03371+4932 = NSV 15734.
V676 Per = 770140 = IRAS 03557+4404 = NSV 15855.
V677 Per = 770148 = IRAS 04209+4800 = NSV 15967.
AG Pi = 770173 = GSC 8527.00373.
AH Pi = 770179 = EC 05565{5935 = GSC 8532.00218.
DX Ps = 770004 = GSC 0006.01478 = IRAS 00197+0318 = Tmz V797.
DY Ps = 770005 = L 585-086 = BRI 0021{0214 = BRI B0021{0214.
DZ Ps = 770007 = BD +20
Æ
75 = BV 0121 = CSV 5863 = GSC 1193.00972 = NSV 00223.
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EE Ps = 770015 = GSC 0608.00143.
EF Ps = 770021 = GSC 1753.01577 = IRAS 01047+2910 = Tmz V780 = NPM +29.0053.
EG Ps = 770024 = GSC 1747.01016 = IRAS 01083+2335 = Tmz V781.
EH Ps = 770039 = GSC 1754.00267 = IRAS 01253+2816 = Tmz V782.
EI Ps = 771149 = 1RXS J232953.9+062814.
XX PsA = 771104 = CoD {26
Æ
15684 = GSC 6943.00765 = IRAS 21315{2555 = Tmz V758.
XY PsA = 771143 = CoD {27
Æ
16125 = GSC 6974.00171 = IRAS 22551{2715 = Tmz V779.
V569 Pup = 770204 = AFGL 1131 = CCS-I 776 = CCS-II 1732 = GSC 5987.02384
= IRAS 07270{1921 = IRC {20131 = NSV 03610.
V570 Pup = 770206 = IRAS 07294{2610 = Toa V4.
V571 Pup = 770207 = GSC 5409.01201.
V572 Pup = 770214 = GSC 7121.02679 = LSS 992 = RX J0812.4{3114.
V573 Pup = 770217 = BD {14
Æ
2487 = GSC 5997.00597 = IRAS 08192{1516 = PPM 219998
= SAO 154153.
CN Pyx = 770224 = BV 860 = GSC 6023.01214 = IRAS 08374{2058 = NSV 04182.
CO Pyx = 770233 = AN 852.1936 = CoD {25
Æ
6520 = CSV 1359 = GSC 6575.02880 = HV 8155
= IRAS 08430{2548 = NSV 04234 = Prager 3224.
CP Pyx = 770236 = AN 856.1936 = CSV 1376 = GSC 6576.01333 = HV 8163
= IRAS 08505{2503 = NSV 04286.
CQ Pyx = 770239 = AFGL 5254 = IRAS 09116{2439 = NSV 18155.
VX Ret = 770141 = EC 04030{5801 = GSC 8507.00160.
V356 Sge = 770837 = Mis V0981.
V357 Sge = 770975 = Mis V0982.
V358 Sge = 771008 = Standard 33 for WZ Sge.
V4739 Sgr = 770800 = Nova Sgr 2001 No.2.
V4740 Sgr = 770784 = Nova Sgr 2001 No.3.
V4741 Sgr = 770767 = Nova Sgr 2002 No.1.
V4742 Sgr = 770770 = Nova Sgr 2002 No.2.
V4743 Sgr = 770836 = Nova Sgr 2002 No.3.
V4744 Sgr = 770757 = Nova Sgr 2002 No.4.
V4745 Sgr = 770818 = Nova Sgr 2003.
V4746 Sgr = 770406 = GMCS 25-7.
V4747 Sgr = 770407 = GMCS 23-50.
V4748 Sgr = 770408 = GMCS 23-5.
V4749 Sgr = 770409 = GMCS 23-42.
V4750 Sgr = 770410 = GMCS 21-38.
V4751 Sgr = 770411 = GMCS 22-60.
V4752 Sgr = 770412 = GMCS 22-100.
V4753 Sgr = 770413 = GMCS 24-29.
V4754 Sgr = 770414 = GMCS 23-114.
V4755 Sgr = 770415 = GMCS 21-185.
V4756 Sgr = 770416 = GMCS 21-17.
V4757 Sgr = 770417 = GMCS 22-166.
V4758 Sgr = 770418 = GMCS 22-14.
V4759 Sgr = 770419 = GMCS 23-8.
V4760 Sgr = 770420 = GMCS 25-23.
V4761 Sgr = 770421 = GMCS 23-22.
V4762 Sgr = 770422 = GMCS 23-75.
V4763 Sgr = 770423 = IRAS 17417{2904 = GMCS 22-136.
V4764 Sgr = 770424 = GMCS 23-15.
V4765 Sgr = 770425 = GMCS 22-30.
V4766 Sgr = 770426 = GMCS 21-72.
V4767 Sgr = 770427 = GMCS 24-108.
V4768 Sgr = 770428 = GMCS 23-28.
V4769 Sgr = 770429 = GMCS 23-62.
V4770 Sgr = 770430 = GMCS 22-9.
V4771 Sgr = 770431 = GMCS 21-39.
V4772 Sgr = 770432 = GMCS 24-17.
V4773 Sgr = 770433 = GMCS 22-7.
V4774 Sgr = 770434 = GMCS 21-27.
V4775 Sgr = 770435 = GMCS 21-6.
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V4776 Sgr = 770436 = GMCS 22-27.
V4777 Sgr = 770437 = GMCS 23-37.
V4778 Sgr = 770438 = GMCS 23-18.
V4779 Sgr = 770439 = GMCS 22-4 = OH 359.838+0.053.
V4780 Sgr = 770440 = GMCS 22-21.
V4781 Sgr = 770441 = GMCS 23-30 = OH 359.864+0.068.
V4782 Sgr = 770442 = GMCS 22-5.
V4783 Sgr = 770443 = GMCS 22-1.
V4784 Sgr = 770444 = GMCS 21-12.
V4785 Sgr = 770445 = GMCS 22-95.
V4786 Sgr = 770446 = GMCS 22-22.
V4787 Sgr = 770447 = GMCS 22-16.
V4788 Sgr = 770448 = GMCS 23-3305.
V4789 Sgr = 770449 = GMCS 22-120.
V4790 Sgr = 770450 = GMCS 23-10 = OH 359.864+0.056.
V4791 Sgr = 770451 = GMCS 22-11.
V4792 Sgr = 770452 = GMCS 22-31.
V4793 Sgr = 770453 = GMCS 22-35.
V4794 Sgr = 770454 = GMCS 23-7.
V4795 Sgr = 770455 = GMCS 24-28.
V4796 Sgr = 770456 = GMCS 24-2 = GMCS 23-1198.
V4797 Sgr = 770457 = GMCS 23-46.
V4798 Sgr = 770458 = GMCS 25-9.
V4799 Sgr = 770459 = GMCS 23-32.
V4800 Sgr = 770460 = GMCS 20-64.
V4801 Sgr = 770461 = GMCS 20-133.
V4802 Sgr = 770462 = GMCS 23-371.
V4803 Sgr = 770463 = GMCS 20-22 = GMCS 21-8.
V4804 Sgr = 770464 = GMCS 16-2993.
V4805 Sgr = 770465 = GMCS 19-2.
V4806 Sgr = 770466 = GMCS 16-227.
V4807 Sgr = 770467 = GMCS 20-34.
V4808 Sgr = 770468 = GMCS 18-22.
V4809 Sgr = 770469 = GMCS 20-25.
V4810 Sgr = 770470 = GMCS 20-11.
V4811 Sgr = 770471 = GMCS 17-5.
V4812 Sgr = 770472 = GMCS 16-1.
V4813 Sgr = 770473 = GMCS 19-3321.
V4814 Sgr = 770474 = GMCS 16-37.
V4815 Sgr = 770475 = GMCS 20-99.
V4816 Sgr = 770476 = GMCS 16-47.
V4817 Sgr = 770477 = GMCS 19-57.
V4818 Sgr = 770478 = GMCS 16-75.
V4819 Sgr = 770479 = GMCS 19-48.
V4820 Sgr = 770480 = GMCS 19-3.
V4821 Sgr = 770481 = GMCS 17-8.
V4822 Sgr = 770482 = GMCS 17-630 = OH 359.947+0.066.
V4823 Sgr = 770483 = GMCS 20-70.
V4824 Sgr = 770484 = GMCS 17-58.
V4825 Sgr = 770485 = GMCS 19-58.
V4826 Sgr = 770486 = GMCS 18-14.
V4827 Sgr = 770487 = GMCS 20-43.
V4828 Sgr = 770488 = GMCS 20-46.
V4829 Sgr = 770489 = GMCS 16-286.
V4830 Sgr = 770490 = GMCS 19-7.
V4831 Sgr = 770491 = GMCS 19-9.
V4832 Sgr = 770492 = GMCS 20-60.
V4833 Sgr = 770493 = GMCS 16-32.
V4834 Sgr = 770494 = GMCS 18-6.
V4835 Sgr = 770495 = GMCS 17-119.
V4836 Sgr = 770496 = GMCS 19-54.
44 IBVS 5422
Table 2 (ontinued)
V4837 Sgr = 770497 = GMCS 20-116.
V4838 Sgr = 770498 = GMCS 16-93.
V4839 Sgr = 770499 = GMCS 16-98.
V4840 Sgr = 770500 = GMCS 19-780.
V4841 Sgr = 770501 = GMCS 20-522.
V4842 Sgr = 770502 = GMCS 19-660.
V4843 Sgr = 770503 = GMCS 19-685 = OH 359.869{0.018.
V4844 Sgr = 770504 = GMCS 20-74.
V4845 Sgr = 770505 = GMCS 16-36.
V4846 Sgr = 770506 = GMCS 19-128.
V4847 Sgr = 770507 = GMCS 17-57.
V4848 Sgr = 770508 = GMCS 17-16.
V4849 Sgr = 770509 = GMCS 17-70.
V4850 Sgr = 770510 = GMCS 18-173 = OH 000.042+0.082.
V4851 Sgr = 770511 = GMCS 17-15.
V4852 Sgr = 770512 = GMCS 19-82.
V4853 Sgr = 770513 = GMCS 18-74 = OH 000.051+0.079.
V4854 Sgr = 770514 = GMCS 19-136.
V4855 Sgr = 770515 = GMCS 16-29.
V4856 Sgr = 770516 = GMCS 20-136 = OH 359.791{0.081.
V4857 Sgr = 770517 = GMCS 18-12.
V4858 Sgr = 770518 = GMCS 17-9.
V4859 Sgr = 770519 = GMCS 16-59.
V4860 Sgr = 770520 = GMCS 17-118.
V4861 Sgr = 770521 = GMCS 16-288.
V4862 Sgr = 770522 = GMCS 16-15.
V4863 Sgr = 770523 = GMCS 16-28.
V4864 Sgr = 770524 = GMCS 16-8.
V4865 Sgr = 770525 = GMCS 17-95.
V4866 Sgr = 770526 = GMCS 16-77.
V4867 Sgr = 770527 = GMCS 18-190.
V4868 Sgr = 770528 = GMCS 17-11.
V4869 Sgr = 770529 = GMCS 17-34.
V4870 Sgr = 770530 = GMCS 19-45.
V4871 Sgr = 770531 = GMCS 16-127.
V4872 Sgr = 770532 = GMCS 16-5.
V4873 Sgr = 770533 = GMCS 17-3762 = OH 359.990+0.030.
V4874 Sgr = 770534 = GMCS 19-64.
V4875 Sgr = 770535 = GMCS 19-613 = OH 359.830{0.070.
V4876 Sgr = 770536 = IRAS 17423{2855 = GMCS 17-59.
V4877 Sgr = 770537 = GMCS 4-6 = GMCS 19-23.
V4878 Sgr = 770538 = GMCS 3-271 = GMCS 16-80.
V4879 Sgr = 770539 = GMCS 2-3 = GMCS 16-24 = GMCS 17-1.
V4880 Sgr = 770540 = GMCS 3-266 = GMCS 16-49 = OH 359.938{0.010.
V4881 Sgr = 770541 = GMCS 2-145.
V4882 Sgr = 770542 = GMCS 3-2834.
V4883 Sgr = 770543 = GMCS 3-247.
V4884 Sgr = 770544 = GMCS 4-23.
V4885 Sgr = 770545 = GMCS 3-300.
V4886 Sgr = 770546 = GMCS 5-164.
V4887 Sgr = 770547 = GMCS 2-18 = GMCS 3-7655.
V4888 Sgr = 770548 = GMCS 3-49.
V4889 Sgr = 770549 = GMCS 5-158.
V4890 Sgr = 770550 = GMCS 3-1030 = OH 359.906{0.036.
V4891 Sgr = 770551 = GMCS 3-162.
V4892 Sgr = 770552 = GMCS 4-28.
V4893 Sgr = 770553 = GMCS 3-116.
V4894 Sgr = 770554 = GMCS 5-59.
V4895 Sgr = 770555 = GMCS 3-131.
V4896 Sgr = 770556 = GMCS 2-52.
V4897 Sgr = 770557 = GMCS 1-26.
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V4898 Sgr = 770558 = GMCS 3-50.
V4899 Sgr = 770559 = GMCS 3-108.
V4900 Sgr = 770560 = GMCS 3-61.
V4901 Sgr = 770561 = GMCS 3-220.
V4902 Sgr = 770562 = GMCS 2-697 = OH 000.024+0.027.
V4903 Sgr = 770563 = GMCS 4-9.
V4904 Sgr = 770564 = GMCS 3-57.
V4905 Sgr = 770565 = GMCS 5-157.
V4906 Sgr = 770566 = GMCS 4-33.
V4907 Sgr = 770567 = GMCS 2-58.
V4908 Sgr = 770568 = GMCS 4-26.
V4909 Sgr = 770569 = GMCS 1-41.
V4910 Sgr = 770570 = GMCS 3-270.
V4911 Sgr = 770571 = GMCS 3-88.
V4912 Sgr = 770572 = GMCS 2-1.
V4913 Sgr = 770573 = GMCS 2-26.
V4914 Sgr = 770574 = GMCS 5-27.
V4915 Sgr = 770575 = GMCS 1-31.
V4916 Sgr = 770576 = GMCS 2-10.
V4917 Sgr = 770577 = GMCS 4-85.
V4918 Sgr = 770578 = GMCS 2-11.
V4919 Sgr = 770579 = GMCS 2-46.
V4920 Sgr = 770580 = IRAS 17424{28591 = GMCS 3-2753.
V4921 Sgr = 770581 = GMCS 5-35.
V4922 Sgr = 770582 = IRAS 17424{2852 = GMCS 2-13 = NSV 23734.
V4923 Sgr = 770583 = IRAS 17424{28592 = GMCS 3-72.
V4924 Sgr = 770584 = GMCS 2-9.
V4925 Sgr = 770585 = GMCS 1-46.
V4926 Sgr = 770586 = GMCS 2-27.
V4927 Sgr = 770587 = GMCS 1-42.
V4928 Sgr = 770588 = GMCS 3-5 = OH 359.956{0.050.
V4929 Sgr = 770589 = GMCS 1-182.
V4930 Sgr = 770590 = GMCS 3-16.
V4931 Sgr = 770591 = GMCS 2-28 = OH 000.037{0.003.
V4932 Sgr = 770592 = GMCS 1-19.
V4933 Sgr = 770593 = GMCS 1-37.
V4934 Sgr = 770594 = GMCS 3-2752 = OH 359.985{0.041.
V4935 Sgr = 770595 = GMCS 1-175.
V4936 Sgr = 770596 = GMCS 2-30.
V4937 Sgr = 770597 = GMCS 2-49.
V4938 Sgr = 770598 = GMCS 2-43.
V4939 Sgr = 770599 = GMCS 2-19.
V4940 Sgr = 770600 = GMCS 4-577 = OH 359.902{0.103.
V4941 Sgr = 770601 = GMCS 2-504 = OH 000.030{0.026.
V4942 Sgr = 770602 = GMCS 2-79.
V4943 Sgr = 770603 = GMCS 1-72 = GMCS 2-101.
V4944 Sgr = 770604 = GMCS 2-33.
V4945 Sgr = 770605 = GMCS 4-22.
V4946 Sgr = 770606 = GMCS 1-2.
V4947 Sgr = 770607 = GMCS 4-17.
V4948 Sgr = 770608 = GMCS 2-6329 = OH 000.014{0.046.
V4949 Sgr = 770609 = GMCS 1-391 = OH 000.072{0.011.
V4950 Sgr = 770610 = GMCS 2-320 = OH 000.060{0.018.
V4951 Sgr = 770611 = GMCS 5-91.
V4952 Sgr = 770612 = GMCS 2-147.
V4953 Sgr = 770613 = GMCS 4-253.
V4954 Sgr = 770614 = GMCS 3-226 = OH 359.946{0.092.
V4955 Sgr = 770615 = GMCS 3-2832. Close to the N of V4521 Sgr, the periods dier onsiderably.
V4956 Sgr = 770616 = GMCS 1-8 = GMCS 10-171.
V4957 Sgr = 770617 = GMCS 6-247.
V4958 Sgr = 770618 = GMCS 7-350.
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V4959 Sgr = 770619 = GMCS 10-60.
V4960 Sgr = 770620 = GMCS 9-78.
V4961 Sgr = 770621 = GMCS 8-23.
V4962 Sgr = 770623 = GMCS 10-45.
V4963 Sgr = 770624 = GMCS 7-277.
V4964 Sgr = 770625 = GMCS 6-28.
V4965 Sgr = 770626 = GMCS 7-86.
V4966 Sgr = 770627 = GMCS 10-100.
V4967 Sgr = 770628 = GMCS 10-6 = OH 000.107{0.016.
V4968 Sgr = 770629 = GMCS 10-66.
V4969 Sgr = 770630 = GMCS 7-13.
V4970 Sgr = 770631 = GMCS 9-8.
V4971 Sgr = 770632 = GMCS 8-97.
V4972 Sgr = 770633 = GMCS 8-113.
V4973 Sgr = 770634 = GMCS 9-55.
V4974 Sgr = 770635 = GMCS 8-11.
V4975 Sgr = 770636 = GMCS 8-31.
V4976 Sgr = 770637 = GMCS 9-54.
V4977 Sgr = 770638 = GMCS 9-9.
V4978 Sgr = 770639 = GMCS 6-32 = OH 359.957{0.123.
V4979 Sgr = 770640 = GMCS 9-43.
V4980 Sgr = 770641 = GMCS 9-25.
V4981 Sgr = 770642 = GMCS 7-20.
V4982 Sgr = 770643 = GMCS 7-8.
V4983 Sgr = 770644 = GMCS 7-31.
V4984 Sgr = 770645 = GMCS 6-112.
V4985 Sgr = 770646 = GMCS 9-104.
V4986 Sgr = 770647 = GMCS 6-83.
V4987 Sgr = 770648 = GMCS 10-84 = OH 000.115{0.043.
V4988 Sgr = 770649 = GMCS 9-110.
V4989 Sgr = 770650 = GMCS 7-17.
V4990 Sgr = 770651 = GMCS 9-229.
V4991 Sgr = 770652 = GMCS 10-13.
V4992 Sgr = 770653 = GMCS 9-38.
V4993 Sgr = 770654 = GMCS 6-36.
V4994 Sgr = 770655 = GMCS 9-3.
V4995 Sgr = 770656 = GMCS 7-361.
V4996 Sgr = 770657 = GMCS 9-124.
V4997 Sgr = 770658 = GMCS 7-9.
V4998 Sgr = 770659 = GMCS 10-1.
V4999 Sgr = 770660 = GMCS 7-11.
V5000 Sgr = 770661 = GMCS 10-138.
V5001 Sgr = 770662 = GMCS 6-22.
V5002 Sgr = 770663 = GMCS 6-25.
V5003 Sgr = 770664 = GMCS 9-35.
V5004 Sgr = 770665 = GMCS 8-53.
V5005 Sgr = 770666 = GMCS 7-19.
V5006 Sgr = 770667 = GMCS 9-96.
V5007 Sgr = 770668 = GMCS 6-31.
V5008 Sgr = 770669 = GMCS 7-94.
V5009 Sgr = 770670 = GMCS 10-4.
V5010 Sgr = 770671 = GMCS 8-18.
V5011 Sgr = 770672 = GMCS 10-40.
V5012 Sgr = 770673 = GMCS 8-5.
V5013 Sgr = 770674 = GMCS 9-93.
V5014 Sgr = 770675 = GMCS 6-57.
V5015 Sgr = 770676 = GMCS 6-151.
V5016 Sgr = 770677 = GMCS 9-144.
V5017 Sgr = 770678 = GMCS 10-27.
V5018 Sgr = 770679 = GMCS 6-7.
V5019 Sgr = 770680 = GMCS 6-44.
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V5020 Sgr = 770681 = GMCS 6-21 = OH 000.017{0.137.
V5021 Sgr = 770682 = GMCS 10-5.
V5022 Sgr = 770683 = GMCS 9-67.
V5023 Sgr = 770684 = GMCS 10-26.
V5024 Sgr = 770685 = GMCS 8-2.
V5025 Sgr = 770686 = GMCS 8-15.
V5026 Sgr = 770687 = GMCS 8-8.
V5027 Sgr = 770688 = GMCS 7-127.
V5028 Sgr = 770689 = GMCS 6-156.
V5029 Sgr = 770690 = GMCS 9-94.
V5030 Sgr = 770691 = GMCS 10-55.
V5031 Sgr = 770692 = GMCS 9-4.
V5032 Sgr = 770693 = GMCS 14-53.
V5033 Sgr = 770694 = GMCS 7-52 = GMCS 14-32.
V5034 Sgr = 770695 = GMCS 9-75 = GMCS 12-46.
V5035 Sgr = 770696 = GMCS 13-45.
V5036 Sgr = 770697 = GMCS 12-140.
V5037 Sgr = 770698 = GMCS 12-71.
V5038 Sgr = 770699 = GMCS 12-13.
V5039 Sgr = 770700 = GMCS 12-145 = OH 000.067{0.123.
V5040 Sgr = 770701 = GMCS 15-5.
V5041 Sgr = 770702 = GMCS 15-26.
V5042 Sgr = 770703 = GMCS 12-47.
V5043 Sgr = 770704 = GMCS 11-15.
V5044 Sgr = 770705 = GMCS 14-24.
V5045 Sgr = 770706 = GMCS 12-4.
V5046 Sgr = 770707 = GMCS 12-79.
V5047 Sgr = 770708 = GMCS 14-17.
V5048 Sgr = 770709 = GMCS 11-49.
V5049 Sgr = 770710 = GMCS 11-34 = GMCS 14-6233.
V5050 Sgr = 770711 = GMCS 14-12.
V5051 Sgr = 770712 = GMCS 13-13.
V5052 Sgr = 770713 = GMCS 12-65.
V5053 Sgr = 770714 = GMCS 12-42.
V5054 Sgr = 770715 = GMCS 12-352.
V5055 Sgr = 770716 = GMCS 14-6.
V5056 Sgr = 770717 = GMCS 15-36.
V5057 Sgr = 770718 = GMCS 12-21.
V5058 Sgr = 770719 = GMCS 11-4503.
V5059 Sgr = 770720 = GMCS 14-16.
V5060 Sgr = 770722 = GMCS 11-14.
V5061 Sgr = 770723 = GMCS 15-24.
V5062 Sgr = 770724 = GMCS 12-799.
V5063 Sgr = 770725 = GMCS 12-1236.
V5064 Sgr = 770726 = GMCS 13-64.
V5065 Sgr = 770727 = GMCS 15-47.
V5066 Sgr = 770728 = GMCS 11-241.
V5067 Sgr = 770729 = GMCS 14-8.
V5068 Sgr = 770730 = GMCS 13-95.
V5069 Sgr = 770731 = GMCS 14-105.
V5070 Sgr = 770732 = GMCS 14-38.
V5071 Sgr = 770733 = GMCS 13-25.
V5072 Sgr = 770734 = GMCS 14-15.
V5073 Sgr = 770735 = GMCS 14-2.
V5074 Sgr = 770736 = GMCS 11-6.
V5075 Sgr = 770737 = GMCS 14-11.
V5076 Sgr = 770738 = GMCS 13-117.
V5077 Sgr = 770739 = GMCS 12-129.
V5078 Sgr = 770740 = GMCS 13-44.
V5079 Sgr = 770741 = GMCS 13-16.
V5080 Sgr = 770742 = GMCS 14-27.
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V5081 Sgr = 770743 = GMCS 14-18 = GMCS 15-6.
V5082 Sgr = 770744 = GMCS 13-49.
V5083 Sgr = 770745 = GMCS 11-27.
V5084 Sgr = 770746 = GMCS 12-228.
V5085 Sgr = 770747 = GMCS 12-6.
V5086 Sgr = 770748 = GMCS 11-2449.
V5087 Sgr = 770749 = GMCS 14-463.
V5088 Sgr = 770750 = GMCS 13-73.
V5089 Sgr = 770751 = GMCS 11-23.
V5090 Sgr = 770752 = GMCS 14-150.
V5091 Sgr = 770753 = GMCS 15-10.
V5092 Sgr = 770754 = GMCS 12-11.
V5093 Sgr = 770755 = GMCS 12-136.
V5094 Sgr = 770756 = GMCS 13-30.
V5095 Sgr = 770761 = GSC 6828.00703 = IRAS 17482{2308 = Had V103.
V5096 Sgr = 770762 = GSC 6262.00421 = IRAS 17509{2210 = Had V83.
V5097 Sgr = 770769 = AFGL 2048 = IRAS 17590{2337 = IRC {20417 = Had V82 = Ve 2-45
= WR 104.
V5098 Sgr = 770772 = Sagar 4 (NGC 6530) = van Altena, Jones 45 (NGC 6530)
= Walker 303 (NGC 6530) = GSC 6842.01487.
V5099 Sgr = 770773 = SU UMa-type v.
V5100 Sgr = 770775 = van Altena, Jones 151 (NGC 6530) = Walker 29 (NGC 6530)
= GSC 6846.00272.
V5101 Sgr = 770778 = GSC 6263.01874 = HD 313643 = IRAS 18017{2109 = LSS 4628 = Had V84
= NSV 10152 = WR 106.
V5102 Sgr = 770788 = AFGL 2103 = GSC 6265.01611 = IRAS 18135{1641 = IRC {20454
= Had V99.
V5103 Sgr = 770792 = Had V100.
V5104 Sgr = 770797 = AFGL 2135 = IRAS 18194{2708 = NSV 24415.
V5105 Sgr = 770799 = GSC 6852.04636 = Had V101.
V5106 Sgr = 770810 = IRAS 18278{1814 = Had V63.
V5107 Sgr = 770815 = Had V104.
V5108 Sgr = 770824 = AN 934.1936 = CSV 4368 = HV 9528 = IRAS 18445{2410 = Had V81
= NSV 11337 = Prager 4880.
V5109 Sgr = 770908 = GSC 6287.02439 = Tmz V795.
V5110 Sgr = 770970 = GSC 6303.00716 = IRAS 19368{1736 = Tmz V753.
V5111 Sgr = 770971 = GSC 7426.02146.
V5112 Sgr = 770991 = BD {17
Æ
5779 = GSC 6317.00218 = HD 187885 = IRAS 19500{1709
= PPM 236631 = SAO 163075. A symmetrial minimum lasted for several
months, with variations also outside it.
V1178 So = 770764 = Had V92 = Nova So 2001.
V1179 So = 770326 = GSC 6786.01255 = IRAS 15508{2745 = Tmz V788.
V1180 So = 770337 = GSC 7352.01203 = IRAS 16180{3412 = Had V96.
V1181 So = 770342 = Had V75.
V1182 So = 770346 = CoD {33
Æ
11472 = GSC 7363.01161 = IRAS 16462{3331 = Had V87.
V1183 So = 770357 = IRAS 16552{3305 = Had V97.
V1184 So = 770393 = CoD {39
Æ
11531 = GSC 7888.00046 = HD 323593 = IRAS 17270{3937
= Had V88.
V1185 So = 770405 = AFGL 5379 = IRAS 17411{3154.
BZ Sl = 770025 = CoD {26
Æ
384 = CPD {26
Æ
103 = EXO 010919.0{2613.5
= EXOSAT 0109{2613 = GSC 6425.01882 = HD 07172 = NSV 15253
= PPM 243692 = SAO 166864.
CC Sl = 771147 = EC 23128{3105 = RX J2315.5{3049 = 1RXS J2315{3048.
V468 St = 770811 = Mis V0952.
V469 St = 770812 = Mis V0953.
V470 St = 770814 = CSS-I 565 = CSS-II 1058 = GSC 6267.01171 = Had V93 = Tmz V824.
V471 St = 770819 = CSS-I 571 = CSS-II 1064 = GSC 5696.00165 = IRAS 18375{1010
= Had V65 = NSV 11168.
V472 St = 770821 = IRAS 18436{0505 = Hassforther V45.
V473 St = 770823 = BD {05
Æ
4754 = GSC 5122.00790 = IRAS 18440{0457 = Hassforther V46
= NSV 24584.
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V474 St = 770831 = Had V78.
V372 Ser = 770322 = GSC 5002.00629 = FASTT 0687.
V373 Ser = 770325 = BD {00
Æ
3026 = GSC 5019.00783 = HD 142070 = HIP 077752
= PPM 179672 = SAO 140814.
V374 Ser = 770382 = Had V94.
V375 Ser = 770394 = GSC 6235.00830 = IRAS 17282{1600 = Had V91.
V376 Ser = 770781 = GSC 5101.00214 = IRAS 18072{0201 = Hassforther V17.
V377 Ser = 770806 = IRAS 18266+0449 = Mis V0957.
VV Sex = 770242 = AN 31.1927 = CSV 1498 = GSC 0239.01933 = NSV 04612 = Prager 0636
= SVS 0128.
VW Sex = 770244 = GSC 4903.00436 = IRAS 09592{0158 = Tmz V756.
VX Sex = 770245 = GSC 4903.00512 = IRAS 10001{0119 = Tmz V757.
VY Sex = 770255 = BD {01
Æ
2452 = GSC 4917.00022 = HD 93917 = PPM 178307
= SAO 137825.
V1209 Tau = 770133 = NSV 15743 = Plf 484.
V1210 Tau = 770134 = BD +23
Æ
528 = HD 23585 = HII 1284 (Pleiades) = GSC 1800.01579
= PPM 092879 = SAO 076185.
V1211 Tau = 770135 = CSV 100353 = GSC 1800.00586 = HII 2870 (Pleiades) = NSV 01377
= Zi 0253.
V1212 Tau = 770138 = NSV 15820. Dwarf nova in Taurus.
V1213 Tau = 770150 = HH 30 IRS.
V1214 Tau = 770155 = IRAS 04470+3002 = NSV 16172.
V1215 Tau = 770165 = IRAS 05146+2521 = NSV 16280.
V1216 Tau = 770166 = CSV 540 = GSC 1304.00869 = HV 6900 = IRAS 05172+1925
= NSV 01932 = Prager 2727.
V1217 Tau = 770171 = IRAS 05273+2019 = NSV 16320.
V1218 Tau = 770174 = GSC 1298.00457 = Brh V69.
V1219 Tau = 770177 = IRAS 05452+2001 = NSV 16678.
AL Tri = 770041 = GSC 2293.01021.
AM Tri = 770066 = GSC 2315.01403 = IRAS 01533+3410 = Tmz V840.
AN Tri = 770080 = GSC 2317.01359 = IRAS 02102+3343 = Tmz V785.
AO Tri = 770088 = GSC 1773.00343 = IRAS 02165+2750 = CTI 021845.9+280047 [021℄
= NSV 15484.
AP Tri = 770097 = GSC 2335.01481 = IRAS 02231+3638 = Tmz V841.
AQ Tri = 770116 = KUV 02464+3239 = WD 0246+326.
EF Tu = 770003 = EC 23593{6724 = GSC 8846.00365.
KZ UMa = 770240 = BD +67 594 = GSC 4142.00723 = HD 81882 = HIP 046748 = PPM 017086
= SAO 014907.
LL UMa = 770241 = USNO 1575-03003814.
LM UMa = 770243 = BD +46
Æ
1545 = GSC 3433.00392 = HD 84345 = HIP 047924
= IRAS 09428+4606 = NSV 18264 = PPM 051468 = SAO 043022.
LN UMa = 770247 = UMa 7 [218℄ = PG 1000+667.
LO UMa = 770251 = GSC 3002.00454.
LP UMa = 770252 = GSC 3822.01056.
LQ UMa = 770257 = GSC 3009.00361 = Tmz V789.
LR UMa = 770263 = BD +32
Æ
2142 = GSC 2520.00532 = HD 98851 = HIP 055563 = NSV 18759
= PPM 075840 = SAO 062524.
pi 1 UMa = 770223 = 
1
UMa = BD +65
Æ
643 = BS 3391 = 3 UMa = Gliese 0311
= GSC 4133.01971 = HD 72905 = HIP 042438 = IRAS 08347+6511
= NSV 17937 = PPM 016705 = SAO 014609.
V384 Vel = 770218 = 4/re. neb. NGC 2626.
V385 Vel = 770219 = 20/re. neb. NGC 2626.
V386 Vel = 770220 = 22/re. neb. NGC 2626.
V387 Vel = 770221 = 23/re. neb. NGC 2626.
OW Vir = 770277 = GSC 4938.00681 = IRAS 11566{0550 = Tmz V775.
OX Vir = 770280 = BD {05
Æ
3416 = GSC 4945.00224 = HD 105036 = HIP 058981
= IDS 1200.4S0518A = IRAS 12030{0534 = IRC {10262 = NSV 19185
= PPM 195131 = SAO 138981.
OY Vir = 770295 = BD +04
Æ
2683 = GSC 0301.00463 = HD 112975 = HIP 063487
= IRAS 12579+0352 = PPM 159392 = SAO 119712.
OZ Vir = 770298 = GSC 4961.00705 = V17.
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PP Vir = 770304 = BD +06
Æ
2827 = GSC 0322.00116 = HD 122970 = HIP 068790
= PPM 160319 = SAO 120273.
V423 Vul = 770950 = IRAS 19256+2417 = Mis V0968.
V424 Vul = 770952 = IRAS 19276+2538 = Mis V0969.
V425 Vul = 770954 = IRAS 19279+2328 = Mis V0970.
V426 Vul = 770957 = IRAS 19287+2046 = Mis V0971.
V427 Vul = 770958 = IRAS 19291+2511 = Mis V0972.
V428 Vul = 770960 = IRAS 19300+2107 = Mis V0973.
V429 Vul = 770961 = IRAS 19306+2110 = Mis V0974.
V430 Vul = 770985 = Mis V0984.
V431 Vul = 770988 = IRAS 19483+2306 = Mis V0976.
V432 Vul = 771000 = IRAS 19581+2350 = Mis V0966.
V433 Vul = 771001 = GSC 2141.01846 = IRAS 19583+2231 = Mis V0977.
V434 Vul = 771002 = GSC 2141.01822 = IRAS 19583+2235 = Mis V0978.
V435 Vul = 771003 = IRAS 19589+2529 = Mis V0979.
V436 Vul = 771021 = BD +27
Æ
3738 = EXO 202513.7+2809.8 = GSC 2168.00778 = HD 334415
= IDS 2022.1N2800A = PPM 111171 = SAO 088699.
V437 Vul = 771035 = LD 372.
V438 Vul = 771046 = LD 375.
V439 Vul = 771048 = IRAS 20420+2601 = LD 376.
V440 Vul = 771050 = LD 377.
V441 Vul = 771052 = LD 378.
V442 Vul = 771064 = AFGL 2686 = GSC 2180.01004N = IRAS 20570+2714 = NSV 25412.
V443 Vul = 771065 = GSC 2176.01341 = IRAS 20593+2451 = LD 380 = Mis V0967.
V444 Vul = 771071 = IRAS 21019+2620 = LD 381.
V445 Vul = 771075 = GSC 2173.00719 = IRAS 21057+2331 = LD 386 = Q 1991/078 = StM 536.
V446 Vul = 771076 = GSC 2181.01309 = IRAS 21068+2719 = LD 387.
V447 Vul = 771082 = GSC 2194.02252 = IRAS 21115+2747 = LD 393.
V448 Vul = 771092 = LD 400.
V449 Vul = 771097 = GSC 2195.01274 = LD 403.
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ERRATUM FOR IBVS 5422
Kazarovets, E.V., Kireeva, N.N., Samus, N.N., Durlevih. O.V.
The 77th Name-List of Variable Stars
The following orretions are needed to the list of identiations (Table 2).
V1657 Aql: the USNO identifiation should be USNO-A2.0 900-17903132
LY Dra: the SAO identifiation should be SAO 018231
DU Lyn: the AFGL identifiation should be AFGL 1187
OX Vir: the SAO identifiation should be SAO 138579
Thanks are due to Dr. F. Ohsenbein (Strasbourg) for turning our attention to the mistakes.
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DIRECT MASS RATIO DETERMINATION IN THE SB2 SYSTEMS
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BUDAJ, J.
1
; ILIEV, I. KH.
2
; BARZOVA, I. S.
2
;

ZI

Z

NOVSK

Y, J.
1
; ZVERKO, J.
1
; STATEVA, I.
2
1
Astronomial Institute, Slovak Aademy of Sienes, 059 60 Tatranska Lomnia, Slovak Republi
2
Institute of Astronomy, National Astronomial Observatory, P.O.B. 136, BG - 4700, Smolyan, Bulgaria
e-mail: budajta3.sk, ilianiastro.bas.bg, zigata3.sk, zveta3.sk
The star HD108642 (HR4750, SAO82326, HIP 60880, BD+27
Æ
2138) is a well known
SB1 type binary. Abt & Levato (1977) lassied the spetrum as Am(A2/A7/F0) from
hydrogen, metalli and CaII-K lines, respetively. HIPPARCOS introdued the trigono-
metri parallax (9:76  0:79) mass and V = 6:52mag (ESA, 1997). Abt & Morrell
(1995) measured projeted rotational veloity and obtained v sin i = 13 km s
 1
. Their
measurements were resaled by Royer et al. (2002) who obtained v sin i = 21 km s
 1
.
Landstreet (1998) derived v sin i < 4:5 km s
 1
. The orbit was determined and improved
by Harper (1926, 1935). More reently Abt & Willmarth (1999) derived new orbital el-
ements: P = (11:7843 0:0004) d; e = 0;  =  0:7 km s
 1
; K = 41:14 km s
 1
whih are
in a good agreement with the Harper's results. Boesgaard (1987), using spetrosopi
observations in the region of about 6700

A, rst noted the presene of a seondary spe-
trum and estimated the ux ratio value L1=L2 = 7:7. Reently, Shorlin et al. (2002) as a
by-produt of their magneti eld measurements derived from polarimetri least-squares
deonvolution proles M1=M2 = 1:9 0:1; L1=L2 = 15;  = ( 2 2) km s
 1
.
The star HD434 (HIP 728, BD+27
Æ
3, SAO73772, V = 6.47mag) is also well known as
an SB1 system. Latest orbital elements are those of Sreedhar Rao & Abhyankar (1992):
P = 34:25999 d; e = 0:475  0:034;  = (2:6  0:6) km s
 1
; K = (24:1  0:9) km s
 1
.
Reently, Iliev et al. (2001a) disovered a very pronouned seondary spetrum (see the
referenes therein). Here we present new observations of this fresh SB2 system.
Our spetrosopi observations were arried out with the 2m RCC telesope of the
Bulgarian National Astronomial Observatory in the frame of our observational program
on Am-stars in binary systems. The Photometris AT200 amera with a SITe SI003AB
1024 1024 CCD hip, (24m pixels) was used in the Third amera of the oude spe-
trograph to provide spetra in the 6400{6500

A region with R = 32000. A typial S/N
ratio is about 300. IRAF standard proedures have been used for the bias subtrating,
at-elding and wavelength alibration. Telluri lines have been removed using spetra
of hot, fast rotating stars. The wavelength alibration has the r.m.s. error of 0.005

A.
EQWREC2 ode of Budaj & Komzk (2000) was used for ontinuum retiation and
radial veloity measurements. The log of observations is listed in Table 1.
Small portions of our spetra in the viinity of CaI 6439 whih is most illustrative are
depited in the Figures 1 and 2. It is apparent that there are two systems of lines travelling
2 IBVS 5423
and rossing in the spetra of both stars. For the mass ratio and gamma veloity of
HD108642 we obtained: M1=M2 = 1:8240:011;  =  0:4 km s
 1
. Our gamma veloity
is in a very good agreement with the value determined reently by Abt &Willmarth (1999)
who measured only the radial veloities of the primary. This onrms and improves the
results of Shorlin et al. (2002). For HD434 we obtained: M1=M2 = 1:19  0:06;  =
+12:0 km s
 1
. Moreover, we are able to put a serious onstraint on the K value of the
primary whih is K > 30:8 km s
 1
! Note that this K value and gamma veloity are
not in agreement with the value determined by Sreedhar Rao & Abhyankar (1992). This
underlines the statement of Iliev et al. (2001a) that the seondary spetrum auses so
heavy blends that the previous orbit determinations must be revisited. Hube & Gulliver
(1985) e.g. obtained preliminary and dierent orbital elements: P = 34:26014 d; e =
0:4050:033;  = (6:90:7) km s
 1
; K = (35:51:7) km s
 1
whih were onrmed later
by Margoni et al. (1992). They better satisfy our onstraints on K value but their gamma
veloity is still rather low.
Table 1: List of observations and the results: Date, HJD of the exposure beginning, eetive exposure
time in seonds, radial veloities of both omponents in km s
 1
, the M1=M2 ratios and the  veloities
in km s
 1
.
Sp. No. Date HJD (2450000+) E. exp. RV
a
RV
b
M1=M2 
HD108642
1 8.3.2001 1977.493 5400  41.9 +74.5
1:824 0:011   0.4
2 13.3.2003 2713.457 5410 +31.6  58.2
HD434
1 28.8.2002 2515.475 5410 +34.7  17.0
1:19 0:06 + 12.0
2 21.10.2002 2569.348 4370  26.9 +58.3
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Figure 1. Two spetra of HD108642 shifted by -0.25 in relative intensity and where a { denotes the
lines of the primary and b { the seondary star.
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Figure 2. Two spetra of HD434 shifted by -0.15 in relative intensity. Notation as in Fig. 1.
The M1=M2 ratios and absolute radial veloities listed in Table 1 above are not ne-
essarily self onsistent. It is beause only one unblended line (Can 6439) was used for
absolute radial veloity measurements while more lines ould be used for relative radial ve-
loity hanges and theM1=M2 determination. The Gaussian deomposition proedure of
a few good lines was used to measure the relative radial veloities in the ase of Sp. No.1.
of HD434 as the lines of the primary and seondary slightly overlap, otherwise, enter of
mass method was used. The estimated 1 preision of our radial veloity measurements
is about 1 km s
 1
. The estimated 1 error of M1=M2 values is more or less formal error
estimated from only 2 spetra. The true error may be slightly higher. This paper again
illustrates that new CCD observations of many so far unresolved SB1 systems are highly
desirable as they may lead to a disovery of seondary spetra and a subsequent diret
mass ratio determination in even bright and well studied SB1 ases as demonstrated e.g.
by Iliev et al. (2001a, 2001b) and Ryabhikova (1998).
This work was partially supported by the VEGA grant No. 3014 and by the APVT-51-
000802 projet.
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ELEMENTS FOR FOUR RED PULSATING STARS
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The variability of these stars was disovered on Sonneberg Observatory photographi
plates by Homeister (1967a,b) and Morgenroth (1934), respetively; no further observa-
tions or ephemeris were published until today. Reent estimations, made on photographi
plates taken with the Sonneberg Observatory 40m Astrograph during the years 1964-
1994, have allowed to determine the type of variability as well as rst elements (see
Table 1). The given elements were obtained by means of least-squares solutions. Pho-
tographi amplitudes were derived with respet to magnitudes of the omparison stars
given in Table 3. Individual data are available upon request.
Remarks:
V548 Her
Period varies; elements valid for J.D. 2437100-2440750 and J.D. 2442900-2449500, respe-
tively. The period varies strongly but the shape of the light urve is rather stable.
V2066 Oph
Probably variable period; elements given are valid for J.D. 2437100-2449500. Inluding
the rst observed maximum (published by Homeister) in a ommon ephemeris results
in distint larger satter of the light urve and has been avoided for this reason.
NSV 7865
SRa type with respet of the relatively small amplitude.
This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,
Frane.
2 IBVS 5424
13.50
14.00
14.50
15.00
15.50
16.00
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2
B(
pg
)
Phase
-20
0
20
40
60
80
100
120
-60 -50 -40 -30 -20 -10 0 10
O
-C
(da
ys
)
Epoch
Figure 1. Combined light urve of V548 Her Figure 2. (O C) diagram of V548 Her
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Figure 3. Light urve of V2066 Oph Figure 4. (O C) diagram of V2066 Oph
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Figure 5. Light urve of NSV 7865 Figure 6. Light urve of NSV 8293
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Table 1. Summary of this paper
Star Type Epoh Period Max. Min. M m No. of Former
2400000+ (day) Plates lassiation
V548 Her(1) M 38528.7 184.35 13:
m
7 15:
m
8 0:
p
45 77 M:
3.9 1.05
V548 Her(2) M 47771.6 190.21 166
2.8 .27
V2066 Oph M 48363.6 278.57 13:
m
6 16:
m
1 0:
p
34 239 Isb:
6.7 .44
NSV 7865 M: 46609.2 157.09 14:
m
3 16:
m
0 0:
p
50 134 LB:
3.4 .17
NSV 8239 SRa 38501.4 144.46 13:
m
2 15:
m
3 242 L
2.6 .06
Table 2. Individual maxima and O   C values aording to the elements derived in this paper
Star JD (max.) Epoh O   C Star JD (max.) Epoh O   C
V548 Her(1) 38528 0  1.0 V2066 Oph 47262  4 12.6
38901 2 3.3 48356 0  7.6
39261 4  5.4 49214 3 14.7
39637 6 1.9 49482 4 4.1
V548 Her(2) 44345  18  3.2 NSV 7865 39537  45  2.95
44732  16 3.4 42987  23  8.9
45104  14  5.1 44266  15 13.3
45491  12 1.52 44732  12 8.1
46623  6  7.7 45822  5  1.55
47592  1 10.2 46613 0 4.0
47770 0  2.0 46917 2  6.2
48356 3 13.4 48804 14  4.3
49098 7  5.5
49475 9  8.9 NSV 8293 38501.5 0 0.1
38640.3 1  5.6
V2066 Oph 27724

 74  25.7 38937.4 3 2.6
38910  34 17.6 45003.7 45 1.6
43336  18  13.3 45441.5 48 6.0
44732  13  10.3 46592.5 56 1.3
45003  12  17.8 49475.5 76  4.9

Maximum published by Homeister (1967a)
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Table 3. Comparison stars and ross referenes
V548 Her V2066 Oph
S 9722 S 9621
GSC 962.0113 GSC 979.0217
Comp. No. GSC m

GSC m

1 962.0138 13:
m
9 979.2000 14:
m
4
2 962.0208 14:
m
0 966.1832 15:
m
0
3 962.0971 14:
m
8 966.1908 15:
m
4
4 962.1444 14:
m
9 966.1960 16:
m
1
5 962.0136 15:
m
3
6 962.0141 16:
m
2
NSV 7865 NSV8293
S 9788 69.1934
GSC 961.0982 GSC 977.0665
Comp. No. GSC m

GSC m

1 961.0907 14:
m
3 977.0824 12:
m
4
2 961.1584 15:
m
4 977.0674 14:
m
2
3 961.0312 16:
m
0 977.0561 15:
m
4

Magnitudes refer to the B values of the USNO A2.0 atalogue
Referenes:
Homeister, C., 1967a, Astron. Nahr., 289, 205
Homeister, C., 1967b, Astron. Nahr., 290, 43
Morgenroth, O., 1934, Astron. Nahr., 252, 389
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ECLIPSING BINARIES DISCOVERED ON STARDIAL IMAGES
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The Stardial system, run by the University of Illinois at Urbana-Champaigne (MCullough
and Thakkar, 1997), has been found useful for the disovery and follow-up of long pe-
riod variables. This paper however reports on the disovery of ten short period elipsing
binaries on the images from this system.
The proedure used to redue the images to star and magnitude lists was desribed by
Wils (2003). For some stars 250 data points were obtained. For the brightest stars (mag.
< 10), an internal auray of 0.03 mag ould be obtained, depending on the quality of
the night. For stars with more than 100 observations, the PDM tehnique (Stellingwerf,
1978) was used to searh for periodi variability.
Sine Stardial images are always taken when the region rosses the meridian, strong
aliasing is present, and in fat it is impossible to distinguish between the genuine period
and its aliases. The stars so disovered were then veried using the ASAS-3 arhive
(Pojmanski, 2002), whih aided in establishing the orret period. Some of the stars
were also followed for one or more nights at Rolling Hills Observatory (see Dvorak 2003
for a desription of the instruments used). For three of the stars, V and I data were
also available from the TASS Mk III survey (Rihmond et al., 2000). For four others
limited unpublished data from the TASS Mk IV data (Droege, 2003) provided further
onrmation of the variability and the period.
The new elipsing binaries are presented in Table 1. The rst olumn gives the iden-
tiation of the objets (HD, BD or GSC number). The following olumns ontain the
type of variability, the epoh of minimum, period (in days) and the V range derived from
the ASAS-3 database.
Phased light urves of these stars are presented in gures 1 and 2, with V data from the
ASAS (open squares) and TASS (lled irles) surveys, and from Rolling Hills Observatory
(rosses). The Stardial data (dashes) are taken through a non-standard red lter, and
their zero-point was shifted to be in agreement with the available V data (whih means
that the amplitude may dier).
Aknowledgements: This researh has made use of the SIMBAD and VizieR databa-
ses operated at the Centre de Donnees Astronomiques (Strasbourg) in Frane. The authors
would like to thank Mihael Rihmond for providing the XVista and math programs to
redue the Stardial images. The Stardial, TASS and ASAS teams are aknowledged for
providing publi aess to their arhives.
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Figure 1. Phased light urves of six of the new elipsing binaries.
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Figure 2. Phased light urves of the remaining four elipsing binaries.
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Table 1. Data on the new elipsing binaries
Identiation Type HJD Min Period Max Min I Min II Remarks
 2450000 days V V V
HD 51697 EA 2684.68 2.51640 9.2 9.4 9.35 1
HD 296761 EW 2667.755 0.35843 9.9 10.6 10.5 2,3
BD  2 2221 EW 2681.731 0.63772 8.9 9.4 9.3 2,4
HD 67093 EA 2252.86 2.16780 8.8 9.2   5
BD  4 2739 EA 2705.73 0.71958 9.9 10.5   5,6
GSC 04904-01087 EB 2722.77 1.05917 9.8 10.2 10.0
HD 89027 EW 2314.79 0.54011 9.3 9.55 9.5
BD  3 3419 EW 1661.69 0.31125 9.6 10.1 10.0 7
BD  0 2900 EB 0938.73 0.58040 10.1 10.6 10.5
HD 162905 EW 2369.95 0.42651 9.2 9.4 9.4 8
1 Visual pair (mag. 9.8 and 10.4) with 3
00
separation (not separated on Stardial images)
2 Minimum measured at Rolling Hills Observatory
3 = 1RXS-F J071507.4-044437
4 Elipse is probably total
5 No seondary minimum deteted, period may be double the value given
6 = 1RXS J0950391.1-053029
7 = 1RXS J131032.4-040934
8 Aording to literature the spetral type is K0, so the given period may be too long
Referenes:
Droege, T.F., 2003, private ommuniation
Dvorak, S.W., 2003, IBVS, No. 5378
MCullough, P., Thakkar, U., 1997, PASP, 109, 1264
Pojmanski, G., 2002, Ata Astronomia, 52, 397
Rihmond, M.W., Droege, T.F., Gombert, G., Gutzwiller, M., Henden, A.A., Albertson,
C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397
Stellingwerf, R.F., 1978, ApJ, 224, 953
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ERRATUM FOR IBVS 5425
Geert Hoogeveen reported the following error:
IBVS No. item printed orret
5425 identier (BD -4
Æ
2739) 1RXS J0950391.1-053029 1RXS J095039.1-053029
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V504 Cen is lassied as a possible R CrB-type star in General Catalogue of Vari-
able Stars (Kholopov et al., 1985). Almost nothing has been published on its nature of
variability. Kilkenny and Lloyd Evans (1989), during the ourse of a systemati study of
R CrB-type andidates, notied that V504 Cen shows broad Balmer emission lines. From
this spetrosopi feature, Kilkenny and Lloyd Evans (1989) onluded that V504 Cen is
a atalysmi variable (CV), and not a R CrB-type star. Although Kilkenny and Lloyd
Evans (1989) proposed that this star may be a VY Sl-type CV, whih is haraterized by
the presene of oasional deep fadings, the lak of long-term light urve with suÆient
limiting magnitudes made the lassiation rather inonlusive. In spite of this report,
the objet has been largely negleted from the past CV researh. The objet has not been
listed in any omprehensive CV atalogs, inluding the latest edition of the CV atalog
by Downes et al. (2001).
We here present rst-ever published light urve of V504 Cen, whih learly demon-
strates the VY Sl-type nature. The light urve is drawn from visual observations (RS)
and ASAS-3 V -band publi data (Pojmanski, 2002). A 0.45 mag systemati orretion
was added to RS's visual observations based on the RASNZ omparison stars, in order
to best math the ASAS-3 V magnitudes. Figure 1 shows the entire light urve between
1998 and 2003. A deep fading episode between JD 2452346 and 2452650 is apparent. The
fading portion of this fading episode was not reorded beause of the solar onjuntion.
Although not shown in the light urve, 49 ASAS-3 observations between JD 2452405 and
2452705 gave only negative detetions. The objet must have been fainter than V=13.6
during this period.
The duration (between 300 and 400 days) and depth (>2.0 mag) are typial for VY Sl-
type fadings (Greiner, 1998). Figure 2 shows the enlarged light urve of the rising portion
observed in early 2003. After reahing V=13.7, the objet slowly returned to its maximum
magnitude. The rising rate between JD 2452714 and 2452784 is 0.005 mag d
 1
. Suh a
slow nal rise to the maximum is harateristi to the VY Sl-type phenomenon (Greiner,
1998; Kato et al., 2002). In all aspets, V504 Cen is now rmly lassied as a typial
VY Sl-type CV.
Sine there is no nding hart of V504 Cen readily available, we note the following
identiation: V504 Cen = GSC 7808.1570 loated at 14
h
12
m
49:
s
11,  40
Æ
21
0
37:
00
1 (J2000.0,
GSC 1.2).
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Figure 1. Light urve of V504 Cen from RS's visual observations and the ASAS-3 V -band publi data.
The lled squares with error bars and open squares represent ASAS-3 data and RS's measurements,
respetively. (The straight bar between JD 2451936 and 2452041 represents RS's observations). The
arrows represent upper limit observations by RS.
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Figure 2. Enlarged light urve of the reovery stage from the deep fading. The symbols are the same
as in Figure 1.
We are grateful to G. Pojmanski for making the ASAS-3 survey data publily available,
and generously allowing us for unlimited usage. This work is partly supported by a grant-
in-aid (13640239, 15037205) from the Japanese Ministry of Eduation, Culture, Sports,
Siene and Tehnology.
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X-RAY ROTATIONAL MODULATION IN VXR45
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VXR45 is a young very fast rotator star (RA (J2000) = 8
h
42
m
14:
s
8, De (J2000) =
 52
Æ
56
0
01
00
, V=10.70, B   V=0.81, photometri period =0.223 days (Patten & Simon,
1996)), member of IC2391 open luster. The observation has been performed in Novem-
ber 20, 2001 with EPIC/PN on XMM-Newton satellite and overs, almost ontinuously,
two photometri periods of VXR45. We extrated photon ounts from a irular region
entered on the VXR45 and seleted in order to inlude  80% of the soure photons
(Ghizzardi, 2001; Saxon, 2002), orresponding to a radius of 37
00
. The total number of
photon ounts in the 0.3-7.8 keV band amounts to 7431; the loal bakground has been
determined from a soure-free region near VXR45 for a total of 506 ounts.
Fig. 1 shows the light-urve of VXR45 obtained in the 0.3-7.8 keV band (top) and
that of the orresponding bakground (bottom). The X-ray rotational modulation, with a
period very similar to the photometri one, is learly evident. Note that other short-term
variability not due to rotational modulation may also be present in the light-urve.
Fig. 2 shows the X-ray light-urve folded with the photometri rotational period.
Phase-related variability is learly evident; the amplitude of the variations in the X-ray
light-urve is  30% of the average ount-rate.
We nd, for the rst time, unambiguous evidene of rotational modulation of X-ray
stellar oronal emission in a very fast rotating star in the \supersaturated" regime.
The detetion of X-ray rotational modulation implies the presene of not uniformly
distributed ative regions on the star. Furthermore we do not nd evidene of spetral
hanges as funtion of the phase, onsistently with the hypothesis that the modulation we
observe is mainly due to a overage eet, and that at all times the emission is largely due
to the same mixture of emitting strutures, probably omposed by ative regions hosting
several ares.
Referenes:
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Ghizzardi, S., 2001, \EPIC-MCT-TN-011", Te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Figure 1. X-ray light-urve of VXR45 (top) and bakground (bottom) as seen with EPIC/PN in the
0.3-7.8 keV band, time bins are 700 se long. The photometri rotational period of  19.3 kse is well
visible.
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Figure 2. Folding of the X-ray data with the rotational period versus photometri period phase.
Cirles are points observed at t < 0:223 days (the photometri period) and triangles those observed at
t > 0:223 days.
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp./hek
type RA De star(s)
GSC 661-503 EW 03
h
53
m
06:
s
00 +10
Æ
26
0
45:
00
0 *
GSC 4948-989 EW 12
h
39
m
48:
s
54  02
Æ
26
0
21:
00
6 *
USNO-A2.0 1050-19244897 EW 21
h
08
m
53:
s
74 +15
Æ
37
0
10:
00
9 *
GSC 843-262 EW 10
h
18
m
53:
s
46 +13
Æ
41
0
08:
00
5 *
GSC 1402-121 EB 09
h
16
m
14:
s
75 +16
Æ
15
0
25:
00
7 *
GSC 1402-52 EW 09
h
17
m
16:
s
09 +16
Æ
19
0
34:
00
5 *
GSC 1400-455 EW 08
h
55
m
51:
s
57 +20
Æ
03
0
38:
00
3 *
GSC 2495-1124 EW 09
h
02
m
40:
s
21 +34
Æ
19
0
46:
00
6 *
* R magnitudes of about ten USNO-A2.0 stars in the elds.
Observatory and telesope:
Ottmarsheim Obs. (IAU astrometri ode 224), 0.305m Shmidt{Cassegrain;
DeKalb Obs. (hereafter DKO), 0.355m Shmidt-Cassegrain; Village-Neuf
Obs. (138), 0.20m Shmidt{Cassegrain; Durtal Obs. (949), 0.305m Shmidt{
Cassegrain; Les Engarouines Obs. (A14), 0.212m Newton.
Detetor: KAF-1602E at 224 and 138; KAF-3200ME at DKO; KAF-
1600 at A14; KAF-400E at 949.
Filter(s): None, roughly R.
Availability of the data:
Upon request
Method of data redution:
Standard CCD-frame redution using Prism, exept AIP4win at DKO.
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Date(s) of the observation(s):
GSC 661-503 2001 12 19, 20, 21, 22; 2002 1 11, 12 (A14)
GSC 4948-989 2002 5 12, 13, 14; 2003 5 4, 11, 30 (A14)
USNO-A2.0 1050-19244897 2002 8 11, 14, 15; 2002 9 11, 12 (138)
GSC 843-262 2003 3 23, 30 (A14); 2003 3 25, 26, 27 (224)
GSC 1402-121 2003 3 23, 30 (A14); 2003 3 25, 26, 27 (224);
2003 3 30; 2003 4 2 (DKO)
GSC 1402-52 2003 3 23, 30 (A14); 2003 3 25, 26, 27 (224)
GSC 1400-455 2003 3 23, 30 (A14); 2003 3 25, 26, 27 (224)
GSC 2495-1124 2003 3 30; 2003 4 4, 5 (A14); 2003 4 8 (949)
Table 1. Light urve parameters from the data analysis by the CourbRot software
(Behrend, 2001). Unertainties orrespond to one standard-deviation.
Star name HJD of a pr. min. Period Tot. var. Type
GSC 661-503 2452271:
d
190 0:
d
35240 0:
m
168 EW
0:
d
004 0:
d
00005 0:
m
010
GSC 4948-989 2452407:
d
514 0:
d
2562555 0:
m
141 EW
0:
d
005 0:
d
0000014 0:
m
009
USNO-A2.0 1050-19244897 2452506:
d
488 0:
d
29516 0:
m
61 EW
0:
d
008 0:
d
00003 0:
m
07
GSC 843-262 2452721:
d
528 0:
d
33614 0:
m
134 EW
0:
d
004 0:
d
00013 0:
m
007
GSC 1402-121 2452721:
d
3126 0:
d
50146 0:
m
645 EB
0:
d
0011 0:
d
00007 0:
m
012
GSC 1402-52 2452721:
d
4882 0:
d
34781 0:
m
576 EW
0:
d
0019 0:
d
00007 0:
m
023
GSC 1400-455 2452721:
d
5705 0:
d
267650 0:
m
581 EW
0:
d
0008 0:
d
000022 0:
m
014
GSC 2495-1124 2452728:
d
300 0:
d
32678 0:
m
283 EW
0:
d
004 0:
d
00009 0:
m
019
Remarks:
The Simbad database reports no known variable star in the viinity of these
eight objets. All objets were found to be variable by L. B., exept
USNO-A2.0 1050-19244897 by C. D., in the ourse of asteroidal light urve de-
termination.
Aknowledgements:
These researhes used the Simbad database, operated by the CDS at Strasbourg,
Frane.
Referen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Figure 1. Unltered light urve of GSC 661-503, P = 0:
d
35240. The small labels denote the hronologi
order of the series of observations in Figs. 1-8.
Figure 2. Unltered light urve of GSC 4948-989, P = 0:
d
2562555.
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Figure 3. Unltered light urve of USNO-A2.0 1050-19244897, P = 0:
d
29516.
Figure 4. Unltered light urve of GSC 843-262, P = 0:
d
33614.
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Figure 5. Unltered light urve of GSC 1402-121, P = 0:
d
50146.
Figure 6. Unltered light urve of GSC 1402-52, P = 0:
d
34781.
6 IBVS 5428
Figure 7. Unltered light urve of GSC 1400-455, P = 0:
d
267650.
Figure 8. Unltered light urve of GSC 2495-1124, P = 0:
d
32678.
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WAELCHLI, N.
1
; RINNER, C.
2
; REVAZ, Y.
1;5
; DEMEAUTIS, Ch.
3
; BERNASCONI, L.
4
; BEHREND, R.
5
1
F.-X. Bagnoud Observatory, CH-3961 St-Lu, Switzerland; email: infoofxb.h
2
Ottmarsheim Observatory, 5 rue du lievre, F-68490 Ottmarsheim, Frane; email: rinnerwanadoo.fr
3
Village-Neuf Observatory, 9 rue de Huningue, F-68300 Saint-Louis, Frane; email: sky.walkerwanadoo.fr
4
Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane; email: laurent.bernasoni.51wanadoo.fr
5
Geneva Observatory, CH-1290 Sauverny, Switzerland; emails: yves.revazobs.unige.h, raoul.behrendobs.unige.h
Observed star(s):
Star name GCVS Coordinates (J2000) Comp./hek
type RA De star(s)
GSC 1649-6 RR Lyr 21
h
08
m
57:
s
98 +15
Æ
56
0
55:
00
6 *
USNO-A2.0 1050-1201364 RR Lyr 04
h
16
m
50:
s
81 +18
Æ
52
0
20:
00
9 *
GSC 2497-101 RR Lyr 09
h
30
m
23:
s
23 +33
Æ
53
0
10:
00
7 *
GSC 5569-389 HADS/SX Phe 14
h
46
m
00:
s
85  10
Æ
13
0
15:
00
6 *
GSC 4998-854 RR Lyr 14
h
47
m
51:
s
52  06
Æ
34
0
45:
00
7 *
* R magnitudes of about ten USNO-A2.0 stars in the elds.
Observatory and telesope:
F.-X. Bagnoud Obs. (IAU astrometri ode 175), 0.60m Newton; Ottmarsheim
Obs. (224), 0.305m Shmidt{Cassegrain; Village-Neuf Obs. (138), 0.20m Shmidt{
Cassegrain; Les Engarouines Obs. (A14), 0.212m Newton.
Detetor: KAF-1600 at 175 and A14, KAF-1602E at 138 and 224
Filter(s): None, roughly R.
Availability of the data:
Upon request
Method of data redution:
Standard CCD-frame redution using IRAF at 175, and Prism elsewhere.
Date(s) of the observation(s):
GSC 1649-6 2002 8 11, 14, 15; 2002 9 11, 12 (138)
USNO-A2.0 1050-1201364 2002 9 30 (175);
2002 9 31; 2002 10 1; 2003 1 13 (224)
GSC 2497-101 2002 12 7; 2003 2 2, 8 (A14)
GSC 5569-389 2003 5 7, 11, 29, 30 (A14)
GSC 4998-854 2003 5 29, 30, 31 (A14)
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Table 1. Light urve parameters from the data analysis by the CourbRot software
(Behrend, 2001). M-m denotes the rising fration of the light urve.
Unertainties orrespond to one standard-deviation.
Star name HJD of a max. Period Tot. var. M-m Type
GSC 1649-6 2452500:
d
480 0:
d
55259 0:
m
92 0:15 RR Lyr
0:
d
004 0:
d
00020 0:
m
04
USNO-A2.0 1050-1201364 2452547:
d
535 0:
d
266882 0:
m
391 0:4 RR Lyr
0:
d
004 0:
d
000009 0:
m
020
GSC 2497-101 2452678:
d
292 0:
d
420003 0:
m
665 0:25 RR Lyr
0:
d
005 0:
d
000025 0:
m
026
GSC 5569-389 2452766:
d
4469 0:
d
0731905 0:
m
469 0:25 HADS/SX Phe?
0:
d
0013 0:
d
0000022 0:
m
021
GSC 4998-854 2452788:
d
569 0:
d
3143 0:
m
456 0:3 RR Lyr
0:
d
005 0:
d
0006 0:
m
013
Remarks:
The Simbad database reports no known variable star in the viinity of these ve
objets. They were found to be variable respetively by C. D., Y. R. and 3L. B.,
in the ourse of asteroidal light urve determination.
Aknowledgements:
These researhes used the Simbad database, operated by the CDS at Strasbourg.
Figure 1. Unltered light urve of GSC 1649-6, P = 0:
d
55259. The small labels denote the hronologi
order of the series of observations in Figs. 1-5.
Referene:
Behrend, R., 2001, Orion, 304, 12
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Figure 2. Unltered light urve of USNO-A2.0 1050-1201364, P = 0:
d
266882.
Figure 3. Unltered light urve of GSC 2497-101, P = 0:
d
420003.
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Figure 4. Unltered light urve of GSC 5569-389, P = 0:
d
0731905.
Figure 5. Unltered light urve of GSC 4998-854, P = 0:
d
3143.
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NEW OBSERVATIONS OF THE PULSATING DA WHITE DWARF
G117-B15A
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hanzstr. 17, A-1180 Wien, Austria
2
Konkoly Observatory, P.O.Box 67, H-1525 Budapest XII, Hungary
G117-B15A is a well observed pulsating DA White Dwarf or ZZ Ceti type star. It has
6 pulsation modes (Kepler et al., 1982) where the dominant mode has a period of 215.2s.
In this paper we present the data of two nights of observation obtained during a one week
observing run at the Konkoly Observatory in February 2002.
Our primary goal is to assist the derivation of the rate of hange of the main pulsation
period of the star, in partiular to assist the work done by Kepler et al. over the past
20 years. Therefore we will present new light urves and the Fourier spetra of the star
and the epohs of the light maxima.
We observed G117-B15A for two nights on the 1m-reetor of the Konkoly Observa-
tory mountain station at Piszkestet}o, Hungary. The telesope has a foal length of 13.5m
and is equipped with a 10241024 Thomson TH7896M CCD hip, whih has its maxi-
mum sensitivity in the visual band. In order to ollet as muh light as possible, no lter
was used. Furthermore only a small area on the CCD frame was used to minimize the
integration time. We olleted 16 hours of data for our target.
RA (Eq. 2000): 9
h
24
m
16
s
De. (Eq. 2000): 35
Æ
16:
0
9
Spetral Type: DAV (ZZ Ceti)
Magnitude (V): 15.54
Table 1: Coordinates, Spetral Type and Magnitude of G117-B15A
We used the IRAF pakage for image-proessing and photometry. Two stars on the
same frame were used as omparison stars (GSC2.2 N23332237260 and N2333223509).
The signiane level, shown in Figure 2, is based on an amplitude signal/noise ratio of
 4:0, whih was proposed as a riterion to distinguish between pulsation and noise by
Breger et al. (1993).
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Figure 1. Part of the light urve of G117-B15A. Sine the periods are short in respet to the amount
of data, we hose a narrow region of the light urve for this presentation. The tted urve represents
the omposite of the three deteted frequenies.
During the two nights of observation 3 of the 6 previously deteted frequenies (Kepler
et al., 1982) ould be derived. The values for the frequenies, amplitudes and phases
are listed in Table 2. We also quote the values derived by Kepler et al. for omparison
reasons.
Mode Frequeny Amplitude Epoh of Frequenies and Amplitudes derived
maximum light by Kepler et al. (1982)
mHz mmag HJD mHz mmag
0.86 245 2307+ 0:005
f1 4.65 17.45 .498979 4.645 22.0
f2 3.29 6.17 .499047 3.285 7.5
f3 3.71 5.61 .497840 3.690 6.7
f4 9.295 1.6
f5 8.345 1.3
f6 7.925 1.4
Table 2: Table of derived frequenies, amplitudes and epoh of maximum light. We use the tehniques
of Breger et al. (1999) to derive the unertainties in amplitude and epoh of maximum light. We assume
therefore that the errors of the data points are not orrelated in time.
Aknowledgements:
This investigation has been supported by the Austrian Fonds zur Forderung der
wissenshaftlihen Forshung under projet number P14546-PHY.
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Figure 2. Amplitude spetrum of G117-B15A derived from Fourier analysis with the Period98 pakage
(Sperl, 1998). Three of the six previously deteted frequenies ould be resolved. We show only a part
of the spetra in the upper half of the gure to be able to resolve the spetral window ompletely.
Referenes:
Breger, M., Stih, J., Garrido, R. et al. 1993, A&A, 271, 482
Breger, M., Handler, G., Garrido, R. et al. 1999, A&A, 349, 225
Kepler, S. O., Robinson, E. L., Nather, R. E., & MGraw, J. T. 1982, ApJ, 254, 676
Sperl, M. 1998, Comm. in Asteroseismology (Vienna), 111, 1
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FOUR NEW SHORT-PERIOD ECLIPSING BINARY STARS
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Centrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Torun, Poland;
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Four new elipsing binary stars were disovered by the Semi-Automati Variability
Searh
1
. Basi data for new variables are olleted in Table 1. The observations were
made at the Astronomial Observatory of the Miko laj Kopernik University in Piwnie
with the semi-automati CCD amera equipped with a 135/2.8 telephoto lens. As a
detetor SBIG ST-7 CCD amera with KAF 400 hip was used. All brightness measure-
ments were made in near-Johnson V lter. No transformation to a standard system was
done. All given magnitudes are determined against omparison stars, whih estimated
V magnitudes were alulated from TYCHO-2 Catalogue (Hg et al., 2000) with for-
mula: V = V
T
  0:090(B
T
  V
T
). Times of minima were determined with the Kwee-van
Woerden method (Kwee, van Woerden, 1956). Periods were found with the ANOVA
method of Shwarzenberg-Czerny (1996). All four stars were also observed with the 0.9m
Shmidt-Cassegrain telesope equipped with the Rihardson spetrograph and Wright
CCD amera. With 600 gr/mm grating we obtained spetra between 3500 and 5500

A
with 2

A/pix reiproal dispersion. These spetra, after standard redution performed
with IRAF pakage were used for spetral lassiation.
Table 1. Basi data for new elipsing variables
Star name R.A. (J2000) DEC. (J2000) Comp. stars Type
HD 65498 08
h
00
m
45:
s
955 +42
Æ
10
0
33:
00
07 HD 66174 EA
GSC 02976-00001
HD 67894 08
h
11
m
53:
s
503 +42
Æ
54
0
36:
00
20 HD 67808 EB:
HD 68195
BD+20
Æ
2890 13
h
53
m
53:
s
848 +20
Æ
09
0
43:
00
18 HD 120831 EW
BD+20
Æ
2887
GSC 03472-00641 14
h
21
m
44:
s
058 +46
Æ
41
0
59:
00
37 BD+47
Æ
2136 EW
BD+47
Æ
2141
HD 65498 = BD+42
Æ
1795 = GSC 02976-01077 is reorded in Simbad database as a
star of V=9:
m
75 with (B   V )=0:
m
48 and spetral type G. Our observations olleted
during 13 nights between February 23, 2003 and April 4, 2003 and onsisting of 232
data points (Figure 1) show that HD 65498 is an algol-type variable (EA) with period of
about 31.5 hour. In the primary minimum the observed brightness drops by m
V
=0:
m
43.
The seondary minimum is 0:
m
05 shallower and appears exatly in phase 0.5 indiating
irular orbit of the system. Both minima are of equal duration and last for about
1
For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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4 hours. Coordinates of HD 65498 oinide with those of an infra-red soure 2MASS
J0800459+421033. A preliminary ephemeris for the primary minimum is:
Min: I = HJD 2452704:48836 + 1:
d
31324 E:
0:00054  0:00006
(1)
Our spetrum of HD 65498 shows features harateristi for a F5V star (see Figure 5).
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Figure 1. CCD light urve of HD 65498
Variability of HD 67894 = BD+43
Æ
1775 = GSC 02979-02218 was disovered during
23 nights between Otober 23, 2002 and April 10, 2002. 278 data points were olleted in
total. HD 67894 has V=9:
m
98 and (B V )=0:
m
40, and is lassied as a star of spetral type
of G0 in Simbad. As it is seen in Figure 2, the dierene between minima is onsiderable.
The depth of the primary minimum is m
V
=0:
m
28 and an amplitude of the seondary
minimum is 0:
m
18. Therefore, despite of a short period and a late spetral type, we
lassied the system basing on the light-urve morphology as an elipsing variable of
 Lyrae type. Due to positions oinidene we identify HD 67894 with the IR soure
observed within 2MASS survey - 2MASS J0811535+425436. A preliminary ephemeris is:
Min: I = HJD 2452722:47342 + 0:
d
378018 E:
0:00035  0:000015
(2)
Basing on spetrum presented in Figure 5 we lassify HD 67894 as a F3V star.
BD+20
Æ
2890 = GSC 01473-01049 was noted as a variable star with an amplitude about
0:
m
2 by Oja (1985) during a photoeletri UBV photometry survey for stars loated near
the North Galati Pole. The V magnitude for the star of interest is 10.4 and olor indies
(B V )=0:
m
38 and (U  B) =  0:
m
02 (Oja, 1985). Our photometri data (Figure 3) show
that BD+20
Æ
2890 is an elipsing binary of W UMa type hanging its brightness with an
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Figure 2. CCD light urve of HD 67894
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Figure 3. CCD light urve of BD+20
Æ
2890
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amplitude in the primary minimum by m
V
=0:
m
37 and with a period of just over a half
of a day. The seondary minimum is 0:
m
07 brighter. Observations were performed during
14 nights between April 21, 2003 and June 1, 2003. 309 single photometri measurements
were olleted. In our data the objet is blended with its fainter ompanion loated 20
ar seonds south. The ephemeris of a primary minimum is given by formula:
Min: I = HJD 2452788:42371 + 0:
d
53158 E:
0:00025  0:00002
(3)
Optial spetrum (Figure 5) allows us to assign the A9III spetral type to BD+20
Æ
2890.
GSC 03472-00641 is the last new variable presented in this paper. Photometry from
to TYCHO-2 Catalogue (Hg et al. 2000) gives V=11:
m
32 and (B   V )=0:
m
45. Our
214 data points olleted during 12 nights between April 19, 2003 and May 7, 2003 show
that GSC 03472-00641 is a W UMa system with a period of almost 8 hours. The ob-
tained light urve is presented in Figure 4. The primary and seondary minima have
an amplitude of m
V
=0:
m
50 and m
V
=0:
m
39 respetively. Due to positions oinidene
we identify GSC 03472-00641 with the infra-red soure 2MASS J1421440+464159. A
preliminary ephemeris for the primary minimum is following:
Min: I = HJD 2452764:50965 + 0:
d
318618 E:
0:00030  0:000081
(4)
Presented in Figure 5 spetrum of GSC 03472-00641 is most similar to G5III type.
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Figure 4. CCD light urve of GSC 03472-00641
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h made use of the SIMBAD data base, operated by
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IBVS 5431 5
                                            
                                            
                                            
                                            
                                            
3800 3900 4000 4100 4200 4300 4400 4500 4600
                                            
                                            
                                            
                       
Wavelength [A]
 
Fe IG-bandCa I 4226
H gammaH deltaCa II K
GSC 03472-00641  G5III
BD+20 2890    A9III
HD 67894       F3V
HD 65498       F5V
 
 
 
 
 
  
 
  
 
 
 
Figure 5. Optial spetra of the program stars in the blue. Positions of the most signiant spetral
features are indiated
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ERRATUM FOR IBVS 5431
Geert Hoogeveen reported the following error:
IBVS No. item printed orret
5431 RA (BD +20
Æ
2890) 13
h
53
m
53:
s
848 13
h
53
m
13:
s
848
COMMISSIONS 27 AND 42 OF THE IAU
INFORMATION BULLETIN ON VARIABLE STARS
Number 5432
Konkoly Observatory
Budapest
17 June 2003
HU ISSN 0374 { 0676
SPECTROSCOPIC CLASSIFICATION OF PZ NORMAE
SCHMIDTOBREICK, L.; SAVIANE, I.; POMPEI, E.
European Southern Observatory, Casilla 19001, Santiago 19, Chile
PZNor is rst mentioned as a variable star by Homeister (1963). He and later Gessner
& Meinunger (1975) desribe the objet as a slow irregular variable showing a onstant
brightness at a low level over several months and brighter values afterwards. The mag-
nitudes they give range from 14:
m
5 to 15:
m
5. Cieslinski et al. (1997) found the objet
at V=13:
m
9 and also determined its olours whih showed the objet to be rather red.
Later, PZNor has been lassied as probable atalysmi variable (CV) showing frequent
outbursts (Kinnunen, 2002) and is suh listed in Downes et al. (2001).
We have reently performed spetrosopi observations with the aim to lassify the
objet. Here, the results of this analysis are presented.
The data have been obtained on 2003-05-09 at ESO, La Silla, using EMMI at the NTT
with grism #3 and a 1.0 arse slit for the low resolution spetrum and FEROS at the 2.2
for the high resolution spetrosopy. We get respetive FWHM resolutions of 1 nm and
0.015 nm. Standard redution has been performed with IRAF for the EMMI data. For
FEROS, the data have been redued with the provided MIDAS{pipeline. Further analysis
of all data has been done with MIDAS only. Both data sets have been orreted for the
instrument funtion and ux{alibrated via a spetrophotometri standard. However,
due to very poor weather onditions, the absolute ux{values have to be regarded with
aution.
The spetrum of PZNor is given in Fig. 1. It is dominated by the strong TiO absorption
features and shows only very weak Balmer{lines in emission (see Fig. 2 for the high
resolution spetrum of these lines, Table 1 for their properties). No other emission lines
have been found in the spetrum. The FWHMs of these Balmer lines lie around 0.08 nm
(see Table 1). This is about the minimum line width expeted for CVs at an inlination
i = 0 whih makes this lassiation very improbable. If anyway a CV is assumed, the low
equivalent widths of the lines and the strongly inverse Balmer derement would indiate a
very hot and dense aretion dis that would dominate the optial spetrum and subdue
any sign of moleule bands whih are instead very strong in the spetrum. We therefore
onlude that PZNor annot be lassied as a atalysmi variable (CV).
Instead, the spetrum reveals the objet to be a late{M giant, best agreement is
ahieved with type M5 III (Silva & Cornell, 1992). To further hek the CV lassi-
ation, we have subtrated the normalised standard M5 III spetrum from the spetrum
of PZNor. The result shows a at ontinuum plus emission lines. In partiular, no evi-
dene is found for any additional blue omponent like white dwarf or aretion dis. This
supports our onlusion that PZ Nor had been mislassied as a CV.
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Figure 1. The low resolution spetrum of PZNor resembles that of an M-type giant.
The objet has shown photometri variability on time sales of months, but no peri-
odiity has been deteted so far (Homeister, 1963; Gessner & Meinunger, 1975). On our
aquisition images the objet appeared to be brighter ompared to surrounding eld stars
than on the nding hart. Although we an give no numerial value for the brightness
due to the poor weather onditions, we an assert that for these observations, the objet
was in or lose to a high state phase. This ts with the presene of the Balmer lines whih
are expeted for late{type variables with unstable atmospheres around maximum light.
Also the derement of H=HÆ  0:5 points to a phase lose to maximum light (Crowe &
Garrison, 1988). We searhed the high resolution spetrum for metal emission lines like
SiI (410.295 nm), MgI (457.110 nm), and FeI (430.791 nm; 420.203 nm), whih have been
observed in Mira{type stars (Fox et al., 1984) but found none of them. Whether PZNor
is atually a real Mira{type variable with a long - and hene not yet deteted - period or
some late{type semi{regular variable has yet to be investigated.
Table 1: FWHM, and equivalent widths of all identied emission lines are listed. The FWHM has been
measured in the high resolution spetrum, as the lines are not resolved in the low resolution one. The
equivalent widths in both spetra are the same within the errors. The line uxes have not been inluded
due to non{photometri weather onditions.
Transition FWHM [nm℄  W [nm℄
H 0.082(1) 0.16(1)
H 0.083(3) 0.15(2)
H 0.082(2) 1.12(8)
HÆ 0.075(4) 2.13(5)
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Figure 2. High resolution spetrum of PZNor around H, H, H, and HÆ (from right to left) in
relative ux units (10
 16
Wm
 1
nm
 1
). As in the low resolution spetrum, all four lines are learly
visible. The high resolution reveals the narrowness of the emission lines whih have an average FWHM
of 0.08 nm.
We would like to thank Claus Tappert and Josef Hron for helpful omments. We
aknowledge that this researh has made use of the Simbad database operated at CDS,
Strasbourg, Frane.
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V516 Cas, AN RRab STAR AT THE GALACTIC PLANE
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The variable star V516 Cas was disovered by Romano (1971) who lassied it as an
RR Lyrae type star. Although Simbad database inludes this variable with an erroneous
position due to the wrong oordinates given by the disoverer, on the base of Romano's
nding hart it an be identied unambiguously and the eletroni edition of the \GCVS
with Improved Coordinates" (Samus et al., 2002) gives also the orret position: 
2000
=
0
h
35
m
21:
s
75, Æ
2000
= 52
Æ
59
0
53:
00
8.
Sine no observations were published on this star, we wanted to verify its variability
and type. We observed it during 4 nights using two dierent CCD ameras attahed to
the 1m RCC telesope of the Konkoly Observatory mountain station at Piszkestet}o. On
three nights in Deember 2002 a amera was used whih had been built by Photometris
In. ontaining a Thomson TH7896M 16 bits hip with 1024  1024 pixels. It yields a
5
0
 5
0
eld of view (FOV). On the night in February 2003 we used a amera made by
Wright Instruments inluding an EEV CCD05-20 16 bits hip with 800  1200 pixels.
This equipment yields abut 4
0
 6
0
FOV. For detailed tehnial desription of the CCDs
we refer to the paper of Bakos (2000). The observational log is shown in Table 1. The
lters used were standard Johnson B; V and Cousins I
C
, and the exposure times were
between 4-6 minutes for all olours, the value of typial seeing was between 1:
00
5{3:
00
5.
The basi redution steps: at elding, oversan orretion were arried out by Iraf
1
,
similarly to the aperture photometry. Sine the stars in our eld were well separated,
an aperture photometry was done. A relative photometry to the omparison star (omp)
GSC-2.2 N311030314105 (=1425-00833847 USNO-A2.0, Monet et al., 1998), and hek
star (hek) GSC-2.2 N311030313722 (=1425-00838472 USNO-A2.0) were done and no
variability was found in our data over  = 0:01 for all three bands. Therefore we have used
the relative magnitudes V516 Cas minus omp. The extintion was orreted in the usual
way taking into aount the rst order extintion oeÆients. To tie the omparisons
into the standard photometri system, we observed the open luster M52 on two nights
(09/12/02 and 10/12/02). We used photometri results of 50 relatively bright and
separated stars from the paper of Pandey et al. (2001) as referene magnitudes for all
three olours. Applying the olour equations with the determined telesope onstants and
1
IRAF is distributed by the NOAO, operated by the Assoiation of Universities for Researh in Astronomy In., under
ontrat with the NSF.
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Table 1: Log of observations of V516 Cas
Date No Camera
B V I
C
09/12/2002 20, 20, 20 Photometris
10/12/2002 20, 20, 20 Photometris
11/12/2002 14, 14, 13 Photometris
02/02/2003 25 Wright
zero points, the magnitudes and olours for omparison and hek stars are V = 13:
m
82,
(B V ) = 0:
m
516, (V  I
C
) = 0:
m
573 and V = 13:
m
63, (B V ) = 0:
m
775, (V  I
C
) = 0:
m
819,
respetively, where the estimated auraies are 0:025.
A period searh was done for V light urve using a Fourier-method realized byMufran
program pakage (Kollath, 1990). The following ephemeris was obtained:
V
max
(HJD) = 2452618:460 + 0:403913E:
The B, V and I
C
-band light urves of the V516 Cas folded by the above period are
shown in Fig. 1. The observational data are available by eletroni form via the IBVS-
website, as 5433-t2.txt, 5433-t3.txt, 5433-t4.txt The magnitude and intensity averaged
mean magnitudes and olours are hV i = 14:
m
652, hB V i = 0:523, hV   I
C
i = 0:721, and
V = 14:
m
576, B   V = 0:474, V   I
C
= 0:669, respetively. Conerning the shape of the
phase diagram and the period V516 Cas is truly an RR Lyrae star as it was suggested by
Romano.
In the past years empirial relations have been found among the Fourier oeÆients of
V light urves and fundamental physial parameters of RRab stars. The alulated metal
abundane of V516 Cas is [Fe/H℄= 0:65 using the formula of Jursik & Kovas (1996),
while the mean absolute magnitude is hM
V
i = 0:
m
88 by Kovas & Walker (2001) with
the zero point of Kinman (2002). Using the three parameter formula for reddening free
B   V olour index by Kovas & Walker (2001) and omparing them with the measured
value we an determined the olour exess along the line of sight as E(B   V ) = 0:23. It
agrees well with the value of E(B   V ) = 0:24 from dust map of Shlegel et al. (1998)
onstruted from IRAS and COBE/DIRBE data.
There is no objet in the Galati position of V516 Cas (l = 120:
Æ
46, b =  9:
Æ
8) in
the \Catalogue of dust louds in the Galaxy" (Dutra & Bia, 2002), so this onsiderable
reddening should be aused by the diuse interstellar matter. Our light urves allow us to
alulate the seletive interstellar absorption oeÆients R
V
= A
V
=E(B   V ). Following
Kovas & Jursik (1997)=KJ97 we have applied the formula I
0
= hI
C
i d R
I

E(B V ),
where I
0
is the alulated averaged magnitude from the Fourier oeÆients and R
I

=
0:751R
V
  0:485. The distane modulus d = X   X
0
, where X = hI
C
i   hV   I
C
i,
 = R
I

=(R
V
 R
I

) and the reddening free quantity X
0
has also an expression ontaining
Fourier parameters (see KJ97 for the details). The only unknown parameter is R
V
whih
an be alulated from the above equations simply. We have found it as R
V
= 3:06 0:5,
whih agrees with the widely used R
V
= 3:14. The error given here is derived from the
formal errors of the applied formulae so it may be overestimated. We have estimated the
distane of V516 Cas from the previously obtained quantities: r  4:1 kp. All the above
information shows that V516 Cas is a relatively young, metal rih RRab variable lying in
the Galati disk.
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As we have seen, from BV I
C
light urves of an RRab variable we an derive the olour
exess and interstellar absorption oeÆients, diretly. In this manner we ould san the
distribution of the interstellar matter at a muh better angular resolution than that the
known maps are yielded.
JMB thanks to G. Kovas for his suggestions and to OTKA Grant No T043504 for the
nanial support.
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Figure 1. Phase diagrams of B, V and I
C
-band photometri magnitudes of V516 Cas.
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1
Baja Astronomial Observatory of Bas-Kiskun County, Baja, Szegedi ut, POB. 766, H{6500 Hungary;
e-mail: borkoeletra.bajaobs.hu
2
Konkoly Observatory of the Hungarian Aademy of Sienes, Budapest, PO. Box 67, H{1525, Hungary
3
Department of Astronomy, Eotvos Lorand University, Budapest, POB. 32, H{1518 Hungary
4
Department of Experimental Physis and Astronomial Observatory, University of Szeged, Szeged, Dom ter 9,
H{6720, Hungary
5
Guest observer at Piszkestet}o Observatory of Konkoly Observatory
6
Guest observer at Baja Astronomial Observatory
Observatory and telesope:
50-m f=8:4 Rithey{Chretien telesope of the Baja Astronomial Observatory
(Hungary) (Ba50)
50-m f=15 Cassegrain telesope (Pi50),
60/90/180 Shmidt telesope (Pi90), and
1m f=13:3 RCC telesope (Pi100) of the Konkoly Observatory at Piszkestet}o Moun-
tain Station (Hungary)
40-m Cassegrain telesope (Sz40) of Szeged Observatory (Hungary)
Detetor: 512 512 Apogee AP-7 CCD amera (Ba50)
UBVRI Photometer (Pi50)
1536 1024 Photometris CCD-amera (Pi90)
1536 1024 Photometris CCD-amera (Pi100P)
1152 770 Wright Instruments CCD-amera (Pi100W)
512 512 SBIG ST9-E CCD amera (Sz40)
Method of data redution:
Redution of the CCD frames was made with a ustomly developed IRAF
1
pakage.
Method of minimum determination:
The minima times were omputed with paraboli tting, and in some ases with
linearized Pogson-method or Kwee-van Woerden method (Kwee & van Woerden,
1956).
1
IRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universities
for Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
XZ And EA 01 56 52 +42 06 02 2824-1778 49313.53034 1.3572965 1
AB And EW 23 11 32 +36 53 35 BD+36
Æ
5018 51534.2504 0.33189106 2
SS Ari EW 02 04 15 +24 00 06 BD+23
Æ
277 52528.7093 0.40598385 3
HP Aur EB 05 10 22 +35 47 47 2401-1128 46353.2360 1.4228191 4
IM Aur EA 05 15 30 +46 24 21 HD 33732
a
38327.7974 1.2472891 5
3358-1208
b
IU Aur EA 05 27 52 +34 46 58 HD 35619

47469.5535 1.811474 6
2411-1937

HD 35669

VW Cep EW 20 37 21 +75 35 57 BD+75
Æ
751 44157.4131 0.2783146 7
V477 Cyg EA 20 05 28 +31 58 18 BD+31
Æ
3929 44189.2639 2.34699060 7
AK Her EW 17 13 58 +16 21 01 1536-1834 42186.4600 0.42152201 7
GU Her EA 16 32 05 +30 23 21 2581-2356 50983.46694 4.34320188 8
V861 Her EW 16 51 13 +41 17 58 3079-0194 43684.3250 0.3446322 9
SW La EW 22 53 42 +37 56 19 3215-1406 45275.3477 0.3207209 7
UV Leo EA 10 38 21 +14 16 04 BD+14
Æ
2273 48617.5761 0.6000864 10
UZ Leo EW 10 40 33 +13 34 01 0845-0996 47240.4180 0.6180508 11
V404 Lyr EB 19 19 06 +38 22 00 3121-1597 35836.448 0.7309432 12
AG Per EA 04 06 56 +33 26 47 BD+33
Æ
791 44584.5830 2.02870904 7
XY UMa EA/RS 09 09 56 +54 29 18 HD 237784 52351.5911 0.47899511 3
DW UMa EA 10 33 53 +58 46 54 3822-0070 46229.00691 0.13660653 13
LP UMa EW 10 33 58 +58 52 16 3822-0070 50495.5212 0.30989069 14
Soure(s) of the ephemeris:
1. Demiran et al., 1995
2. Pribulla et al., 2001
3. Pribulla et al., 2002
4. Wolf & Sarounova, 1996
5. Bartolini & Zooli, 1986
6. Drehsel et al., 1994
7. Kholopov et al., 1985
8. Borkovits et al., 2001
9. Antipin, 1996
10. Mikuz, et al., 2002
11. Hegedus & Jager, 1992
12. Csizmadia & Sandor, 2001
13. Bro, 2000
14. Bro & Borkovits, 2000
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
XZ And 52534.4460 1 I R 0:0511 Bor/Ba50
AB And 52517.3162 1 I R 0:0045 Bor/Ba50
52517.4811 2 II R 0:0034 Bor/Ba50
52548.3470 4 II B; V;R 0:0035 Bor+PK+Pal/Pi50
SS Ari 52528.5021 1 II V  0:0042 Bor/Ba50
52547.3805 7 I B; V;R  0:0041 Bor+Pal+PK/Pi50
HP Aur 52606.5288 3 I B; V;R 0:0029 Br/Ba50
IM Aur 52567.4615 6 II R  0:0119 Br/Ba50
a
52599.2683 3 I V;R  0:0110 Csiz+Bor/Pi100P
b
52607.372 3 II V;R  0:015 Bor/Ba50
a
52655.3973 3 I V  0:0100 Heg/Ba50
b
52723.377 : II R  0:007 Br/Ba50
b
52728.365 : II V  0:009 Bor/Ba50
a
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
IU Aur 52533.519 4 II V  0:010 Heg/Ba50

52553.451 3 II B; V;R  0:004 Br/Ba50

52572.4699 9 I B; V  0:0059 Bor+Pal/Pi50

52572.4700 9 I V;R  0:0058 Br/Ba50

52572.4706 2 I V  0:0052 Csak+Mesz/Sz40

52602.3561 17 II B; V;R  0:0090 Bor/Ba50

52619.565 4 I U;B; V;R  0:009 Szab/Pi50

52641.3032 2 I R  0:0086 Bor/Ba50

52651.266 1 II R  0:009 Bor/Ba50

52669.3803 5 II V  0:0093 Br/Ba50

52697.4660 13 I B; V;R  0:0015 Bor/Pi50

52698.3725 8 II B; V;R  0:0007 Bor/Pi50

VW Cep 52787.3891 2 II R 0:1360 Br+Bor/Ba50
V477 Cyg 52767.4991 1 I R  0:0154 Pal/Ba50
AK Her 52747.4943 5 II R 0:0111 Bor/Ba50
52758.4549 1 II R 0:0121 Bor/Ba50
52766.4631 1 II R 0:0114 Kos+Pal+Bor/Ba50
GU Her 52779.3942 6 II R 0:0133 Bor/Ba50
V861 Her 52693.6196 4 I V;R; I 0:0919 Csiz/Pi100W
52696.5519 4 II V;R; I 0:0949 Csiz/Pi100W
SW La 52518.424 1 I R  0:405 Bor/Ba50
UV Leo 52725.4682 2 II V 0:0006 Br/Ba50
UZ Leo 52767.3666 3 II R 0:0293 Pal/Ba50
V404 Lyr 52765.4568 4 II V;R  0:0012 Br/Ba50
AG Per 52555.473 1 I R 0:092 Bor/Ba50
XY UMa 52693.5986 2 I V 0:0050 Kony/Pi90
DW UMa 52607.5755 2 I R  0:0001 Bor/Ba50
52709.3477 1 I R 0:0002 Bor/Ba50
52716.3139 1 I R  0:0005 Bor/Ba50
52716.4508 1 I R  0:0002 Bor/Ba50
52716.5871 1 I R  0:0005 Bor/Ba50
52721.36905 6 I R 0:00020 Bor/Ba50
52721.50524 5 I R  0:00022 Bor/Ba50
52721.6418 2 I R  0:0003 Bor/Ba50
52724.37426 6 I R 0:00006 Bor/Ba50
52730.3851 1 I R 0:0002 Bor/Ba50
52730.5215 1 I R 0:0000 Bor/Ba50
LP UMa 52607.595 1 II R 0:014 Bor/Ba50
52709.3980 3 I R 0:0177 Bor/Ba50
52716.376 : II R 0:023 Bor/Ba50
52716.5258 8 I R 0:0181 Bor/Ba50
52721.3320 6 II R 0:0210 Bor/Ba50
52721.4828 1 I R 0:0168 Bor/Ba50
52724.4284 : II R 0:0184 Bor/Ba50
52730.4698 3 I R 0:0170 Bor/Ba50
Explanation of the remarks in the table:
Observer(s)/Instrument
(Supersripts
a;b
indiate the omparison stars used in the atual redution for
IM Aur, as well as asterisks have the same meanings for IU Aur, as labeled in
Table `Observed star(s)'.)
Aknowledgements:
This work was partly supported by National Grant OTKA T034551.
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ON FIVE MIRA VARIABLES IN ORION AND CANIS MAJOR
KAZAROVETS, E. V.
1
; PASTUKHOVA, E. N.
1
; SAMUS, N. N.
1;2
1
Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;
elena ksai.msu.ru
2
Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia;
samussai.msu.ru
This study is a produt of our large-sale work on the new versions of the General
Catalogue of Variable Stars (GCVS) and the New Catalogue of Suspeted Variable Stars
(NSV) with aurate oordinates (f. Samus et al., 2002, 2003). Even nding harts do not
always guarantee easy identiation of a faint variable star, and the situation beomes
still more ompliated for stars with no nding harts published. For Mira variables,
searhes are failitated if an IRAS soure, with high probability of variations indiated in
the IRAS Point Soure Catalogue, is present at a position lose to that published for the
variable. The nal onvining solution is the reovery of an optially variable star using
arhive plates or images from eletroni arhives (the Digitized Sky Survey, Aladin Sky
Atlas, the US Naval Observatory Image and Catalogue Arhive { USNO ICA).
The stars disussed here (four stars in Orion and one, in Canis Major) are NSV stars
reovered using images from the USNO ICA and then studied using all available material.
We used plates taken with the old 9.7-m and 16-m astrographs of Mosow Observa-
tory and with the 40-m astrograph of the Sternberg Astronomial Institute's Crimean
Laboratory. These plates reprodue B
pg
magnitudes quite well; omparison stars were
taken from GSC2.2 and the USNO A2.0 atalogue. The observations, obtainable from
the authors upon request, were omplemented with estimates from digitized sky images.
All the ve stars were found to belong to the Mira type, and light elements ould be
determined for the four Miras in Orion.
Our results for the four stars in Orion are summarized in Table 1. The olumn \N
1
"
ontains the number of photographi plates estimated, and the olumn \N
2
", the number
of estimates using digitized surveys. The olumn \JD24..." presents the range of Julian
dates overed by our estimates. Figure 1 displays the POSS-II R nding harts (5
0
 5
0
)
for the variables in Orion. The light urves with the elements from Table 1. are shown
in Figure 2.
Table 1. Summary of the results.
NSV N
1
N
2
JD24... Max Min Light elements Rem.
B B Max JD =
02904 81 4 14718{49341 12.7 18.2 2446496 + 624:
d
4E 1
02910 12 2 14718{49376 14.8 19.8 2446328 + 133:
d
4E 2
02911 66 3 33184{49353 15.2 20.0 2445054 + 324:
d
6E 3
02925 22 3 14343{49390 14.4 19.8 2449001 + 402:
d
8E 4
2 IBVS 5435
1. NSV 02904 = Var Ross 156 = IRAS 06158+0206 (Var 99%)= GSC 0136.01416
(here and in the following, we indiate probability of infrared variations from the IRAS
Point Soure Catalogue after the IRAS number). It was suspeted in variability by Ross
(1927) who gave two photographi brightness estimates, 12
m
and 15
m
. R. Weber (private
ommuniation, 1956) ould not onrm its variability. The oordinates of the variable
from GSC2.2 are 06
h
18
m
24:
s
85, +02
Æ
05
0
34:
00
2 (J2000.0, epoh 1990.826).
2. NSV 02910 = Kord E
2
= IRAS 06162+0919 (Var 2%) = GSC 0731.01604. This
variable was disovered by J.&Z. Kordylewski to vary from 14:
m
0 to fainter than 19:
m
5 pg
(S. Arend, private ommuniation, 1958). Until now, the star was not studied in detail.
Our estimates used a very limited material, however overing a long time span. The
GSC2.2 oordinates are 06
h
18
m
56:
s
13, +09
Æ
18
0
20:
00
0 (J2000.0, epoh 1989.845).
3. NSV 02911 = Var Ross 17 = IRAS 06165+1544 (Var 17%). It was suspeted in vari-
ability by Ross (1925) from two photographi brightness estimates, 14
m
and 17
m
. Morgen-
roth (1935) and Homeister (1944) ould not onrm variability from their photographi
plates. Bidelman and MaConnell (1998) report the spetral type M7 for NSV 02911.
The GSC2.2 oordinates are 06
h
19
m
22:
s
94, +15
Æ
43
0
04:
00
0 (J2000.0, epoh 1997.102).
4. NSV 02925 = Kord E
1
= IRAS 06182+0752 (Var 93%). This variable was disovered
by J.&Z. Kordylewski and found to vary from 15:
m
0 to fainter than 19:
m
5 pg (S. Arend,
private ommuniation, 1958). Until now, the star remained unstudied in detail. Its
GSC2.2 oordinates are 06
h
20
m
57:
s
34, +07
Æ
51
0
26:
00
5 (J2000.0, epoh 1989.845).
Figure 1. The nding harts for the Miras in Orion. Eah hart shows a 5
0
 5
0
POSS-II eld, in red
light.
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Figure 2. The light urves of the Miras in Orion, folded with the elements presented in the Table.
Open triangles are plate limits.
We also reovered variability of NSV 03025 (CMa) = IRAS 06308{2608 (Var 75%)
= HV 8057 = CSS-II 229 = CoD{26
Æ
3109. This star was suspeted in variability by
Luyten (1937) who gave the photovisual range from 12:
m
0 to 14:
m
0. Stephenson (1976)
lists NSV 03025 (CSV 777) as an S star. The variable's GSC2.2 position is 6
h
32
m
52:
s
30,
{26
Æ
10
0
24:
00
0 (J2000.0, epoh 1996.131). Its 5
0
 5
0
POSS-II R hart is shown in Fig. 3.
Unfortunately there are no plates in our staks for this unstudied variable. The USNO ICA
provides two images in blue light and three, in red light. The orresponding magnitude
ranges are 19:
m
0 to fainter than 19:
m
5 B, 13:
m
8 to 16:
m
9 R. The star is most probably a
Mira.
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Figure 3. The nding hart for NSV 03025 (CMa) showing a 5
0
 5
0
POSS-II eld, in red light.
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CCD PHOTOMETRY OF 10 MIRA STARS

SMELCER, L.
1
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, Cze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;
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z
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
SZ Aur M 05 41 56.6 38 55 56 GSC 2911 23 454.04 GCVS
VX Aur M 07 28 30.5 40 58 13 GSC 2961 205 322.25 GCVS
RY Cep M 23 21 14.7 78 57 33 GSC 4609 535 149.06 GCVS
W Dra M 18 05 35.0 65 57 17 GSC 4213 1511 278.6 GCVS
ST Gem M 23 21 14.7 78 57 33 GSC 2461 1414 246.23 GCVS
S La M 22 29 00.7 40 18 58 GSC 3204 946 241.5 GCVS
RU Lyr M 19 12 20.9 41 18 13 GSC 3125 334 371.84 GCVS
RW Lyr M 18 45 10.3 43 38 07 GSC 3130 1591 503.75 GCVS
SX Peg M 22 50 25.2 17 53 36 GSC 1702 1270 303.6 GCVS
RV Peg M 22 25 37.9 30 28 22 GSC 2734 1070 396.8 GCVS
Observatory and telesope:
Valasske Mezir Observatory, Astroamera ZEISS 120/540 mm, Shmidt-
Cassegrain 280/1764 mm telesope
Detetor: SBIG ST-7 amera
Filter(s): V
Transformed to a standard system: No
Date(s) of the observation(s):
SZ Aur 1998.10.23 { 2003.05.06 VX Aur 1998.10.23 { 2003.05.06 RY Cep 2001.12.09
{ 2002.04.07 W Dra 1998.10.26 { 2003.05.06 ST Gem 1999.01.17 { 2003.04.20 S La
1999.07.19 { 2003.03.10 RU Lyr 1999.05.09 { 2002.11.12 RW Lyr 2002.06.26 {
2002.11.12 SX Peg 1998.10.23 { 2003.01.19 RV Peg 1999.08.04 { 2003.02.02
2 IBVS 5436
Comparison stars:
Variable Comparison or hek star Photometry [magnitudes℄
SZ Aur GSC 2911 23 V = 10.62, B   V = 0.235
VX Aur GSC 2961 205 = SAO 41791 V = 9.23, B   V = 1.372
RY Cep GSC 4609 535 = HD 220140 V = 7.52, B   V = 0.897
W Dra GSC 4213 1511 = BD +65 1242 V = 9.38, B   V = 0.415
ST Gem GSC 2461 1414 V = 10.63, B   V = 0.673
S La GSC 3204 946 V = 10.24, B   V = 0.298
RU Lyr GSC 3125 334 = BD +40 3624 V = 7.13, B   V = 1.543
RW Lyr GSC 3130 1591 = BD +43 3060 V = 8.73, B   V = 1.428
SX Peg GSC 1702 1270 = BD +17 4818 V = 7.44, B   V = 0.653
RV Peg GSC 2734 1070 = BD +29 4659 V = 10.62, B   V = 0.990
Remarks:
Maxima timings are determined using the Kwee and von Woerden (1956) method
implemented in AVE (Barbera, 2000) and their values are given in Table 1.
Table 1: Maxima timings
Star name Geo. JD Error
SZ Aur 2451818.3 0.3
2452282.9 0.2
2452735.6 0.05
VX Aur 2451542.1 0.4
2451866.7 1.1
RY Cep 2452321.3 0.1
W Dra 2451421.5 0.5
2451671.7 0.5
2451983.8 0.6
2452246.4 0.2
2452545.9 0.3
ST Gem 2451672.8 0.3
2451936.2 0.3
2452674.8 0.1
S La 2451484.8 0.2
2451724.5 0.3
2452696.8 0.1
RU Lyr 2451406.5 0.5
2451774.3 0.5
2452520.8 0.1
RW Lyr 2452511.3 0.9
SX Peg 2452594.3 0.2
RV Peg 2451766.1 0.3
2451793.1 0.4 (double maximum)
2452567.9 0.3
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Availability of the data:
Through the IBVS-website as: 5436-t1.txt, 5436-t2.txt, 5436-t3.txt, 5436-t4.txt,
5436-t5.txt, 5436-t6.txt, 5436-t7.txt, 5436-t8.txt, 5436-t9.txt, 5436-t10.txt.
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Figure 1. Light urve SZ Aur (lter V).
Figure 2. Light urve VX Aur (lter V).
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Figure 3. Light urve RY Cep (lter V).
Figure 4. Light urve W Dra (lter V).
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Figure 5. Light urve ST Gem (lter V).
Figure 6. Light urve S La (lter V).
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Figure 7. Light urve RU Lyr (lter V).
Figure 8. Light urve RW Lyr (lter V).
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Figure 9. Light urve SX Peg (lter V).
Figure 10. Light urve RV Peg (lter V).
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TWO NEW ECLIPSING BINARY SYSTEMS:
GSC 0619-0232 AND GSC 3658-0076
GONZ

ALEZ-ROJAS, D., J.
1
; CASTELLANO-ROIG, J.
2
; DUE
~
NAS-BECERRIL, M.
1
; LOU-FELIPE,
M.
1
; JUAN-SAMS

O, J.
3
; VIDAL-S

AINZ, J.
3
1
Grupo Astronomio Silos, C/. Balsa 1, 50139 Torreilla de Valmadrid, Zaragoza, Spain;
e-mail: david.gonzalezposta.unizar.es
2
Observatorio Rodeno (MPC 939), Av. Primado Reig 183-E1-32, 46020 Valenia, Spain; e-mail: julioono.om
3
Grup d'Estudis Astronomis, Apartat 9481, 08080 Barelona; Spain, e-mail: geaastrogea.org
Observed star(s):
Star name GCVS Coordinates (J2000) Comp./hek
type RA De star(s)
GSC 0619-0232 EW 01
h
18
m
48:
s
50 +13
Æ
21
0
07:
00
81 GSC 0619-0928
GSC 0619-0432
GSC-0619 0408
GSC 3658-0076 EB 00
h
26
m
49:
s
28 +55
Æ
27
0
23:
00
95 GSC 3658-0270
GSC 3658-0042
GSC 3657-0379
Observatory and telesope:
Torreilla de Valmadrid Observatory: Shmidt-Cassegrain 20-m
Rodeno: Shmidt-Cassegrain 20-m
Hostalets de Pierola: Newtonian 41-m
Monegrillo: Newtonian 41-m
Detetor: SBIG ST-6 and Starlight Xpress CCD ameras
Filter(s): V
Date(s) of the observation(s):
GSC 0619-0232: from 29 De 2002 to 8 Feb 2003
GSC 3658-0076: from 28 De 2002 to 8 Feb 2003
Method of data redution:
Syntheti aperture dierential magnitude extration method using software pakage
LAIA (Laboratory for Astronomial Image Analysis) by Joan A. Cano
Transformed to a standard system: No
2 IBVS 5437
Availability of the data:
Upon request
Method of minimum determination:
Kwee { van Woerden algorithm
Ephemeris:
Star name E 2400000+ P [day℄ Soure
GSC 0619-0232 52668.3010(4) 0.34396(8) present paper
GSC 3658-0076 52668.3556(6) 0.75986(15) "
Times of minima for GSC 0619-0232:
Time of min. Error Type Epoh
HJD 2400000+
52652.307 1 II  46.5
52655.4006 5 II  37.5
52663.3143 6 II  14.5
52664.3471 2 II  11.5
52665.3761 7 II  8.5
52668.3010 4 I 0.0
Times of minima for GSC 3658-0076:
Time of min. Error Type Epoh
HJD 2400000+
52668.3556 6 I 0.0
52671.3945 9 I 4.0
52679.3671 8 II 14.5
Remarks:
The variability of GSC 0619-0232 (photovisual magnitude of 14.3) was disovered
from Observatorio Rodeno while performing omet photometry and astrometry.
To obtain a more aurate light-urve this star was observed from Hostalets de
Pierola and Monegrillo observatories. The new photometri observations allowed
to haraterise GSC 0619-0232 as a new EW variable with a 8.26-hour period
(Figure 1). This variable shows an average V amplitude of 0.40 mag, and an
O'Connell eet (O'Connell, 1951) of +0.05 mag at phase 0.75. A preliminary
analysis of the data by using Binary Maker 2.0 (Bradstreet, 1993), suggests that
the omponents of this binary system present a large mass ratio between 6 and 8.
The at bottom at primary minimum is due to the transit of the less massive star
aross the disk of the other omponent.
The variability of GSC 3658-0076 (V=11.95, B   V=0.128, from Tyho) was
disovered during a program for searhing new variables performed from Mone-
grillo Observatory between 21 August and 20 November 2001. To haraterise
GSC 3658-0076 the star was monitored from Torreilla de Valmadrid for 14 nights.
The new observations indiate that this objet is an EB elipsing binary system
whose primary and seondary minima are 0.36 mag and 0.16 mag deep respetively
(Figure 2). A preliminary analysis of the photometri data by using Binary Maker
2.0 (Bradstreet, 1993), suggests that GSC 3658-0076 might be a semidetahed sys-
tem with a mass ratio q lose to 0.3.
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Figure 1. Light-urve of GSC 0619-0232 folded on a 0:34396-day period
Figure 2. Light-urve of GSC 3658-0076 folded on a 0:75986-day period
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162-ND LIST OF MINIMA TIMINGS OF ECLIPSING BINARIES BY
BBSAG OBSERVERS
(BBSAG Bulletin No. 129)
DIETHELM, ROGER
BBSAG, Rennweg 1, CH{4118 Rodersdorf, Switzerland
The following Table 1 lists 508 timings of minima of elipsing binaries seured both
by photoeletri as well as by visual means by BBSAG observers, primarily obtained
between September 2002 and June 2003. The given O-C values generally refer to the
linear elements of the GCVS (Kholopov et al., 1985), exept for the ases stated in the
remarks. All times given are helioentri UTC.
Table 1.
Variable Type HJD 24. . .  O   C n Obs Remarks
TT And p 52531.5268 .0.0009  0:0657 22 RD CCD
UU And p 52555.342 0.005 +0:048 5 KL vis
WX And p 52616.404 0.004 +0:083 37 APs CCD
XZ And p 52530.376 .0.003 +0:127 6 KL vis
AS And p 52548.5944 0.0020 20 RD CCD; GCVS elem. erroneous
EP And s 52535.372 0.003  0:004 5 KL vis; elem. IBVS No. 5184
FL And p 52548.605 0.002 +0:059 11 RD CCD
KN And p 52547.5002 0.0007 +0:0045 20 RD CCD; elem. BAV M. 36, 11
AT Aqr s 52820.542 0.008  0:001 5 KL vis
CX Aqr p 52568.260 0.003 +0:001 6 KL vis
CZ Aqr p 52530.443 0.003  0:022 6 KL vis
GK Aqr s 52530.400 0.006  0:036 5 KL vis; elem. Per. Zv. 22, 327
XZ Aql p 52800.581 0.005 +0:132 7 KL vis
OO Aql p 52548.408 0.004 +0:023 38 APs CCD
p 52576.2796 0.0010 +0:0212 21 EBl CCD
OP Aql p 52548.353 0.005  0:066 22 APs CCD
V343 Aql p 52576.3174 0.0006  0:0406 21 EBl CCD
V417 Aql s 52504.378 0.004  0:010 18 APs CCD; elem. AJ 113, 401
V479 Aql p 52820.446 0.004  0:013 9 KL vis
V760 Aql p 52576.2785 0.0009  0:0181 16 EBl CCD
p 52576.284 0.005  0:013 6 KL vis
V803 Aql p 52820.516 0.005  0:043 6 KL vis
V917 Aql p 52576.2948 0.0017 +0:0944 17 EBl CCD
V1096 Aql p 52576.2861 0.0012 +0:2387 20 EBl CCD
RZ Aur p 52635.415 0.006  0:126 6 KL vis
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Table 1. (ontinue)
Variable Type HJD 24. . .  O   C n Obs Remarks
TT Aur p 52685.468 0.004  0:005 72 APs CCD
WW Aur p 47618.441 0.007 +0:015 15 MMa vis
p 52706.337 0.010  0:003 6 CPa vis
ZZ Aur p 52622.3237 0.0003 +0:0121 21 EBl CCD
CL Aur p 52689.310 0.003 +0:115 6 KL vis
EM Aur s 52658.324 0.005  0:174 13 RD CCD
IM Aur p 49800.380 0.007  0:038 21 MMa vis
KU Aur p 52576.636 0.005 +0:042 6 KL vis
TU Boo s 52618.695 0.004 +0:008 6 KL vis; elem. A&AS 117, 105
XY Boo p 52720.593 0.005  0:015 7 RD CCD; elem. AJ 76, 923
s 52723.3732 0.0019  0:0139 10 EBl CCD
AQ Boo p 52723.4063 0.0009  0:0058 13 EBl CCD; elem. IBVS No. 4871
AR Boo s 52723.3454 0.0009 +0:0114 14 EBl CCD; elem. IBVS No. 4601
p 52723.5173 0.0007 +0:0110 14 EBl CCD
EF Boo p 52473.4921 0.0001  0:0863 - CY, SO CCD; elem. IBVS No. 4811
s 52474.5402 0.0002  0:0897 - CY CCD
GSC2001:300 Boo - 52691.419 0.004 +0:001 8 EBl CCD; elem. IBVS No. 5269;
min. asym.; pulsator
- 52691.604 0.002 +0:0009 13 EBl CCD
GM Boo p 52763.3562 +0:0067 14 EBl CCD; elem. IBVS No. 5125
GN Boo p 52763.3901 0.0009 +0:0049 19 EBl CCD; elem. IBVS No. 5125
GQ Boo p 52763.347 0.003 +0:001 12 EBl CCD; elem. IBVS No. 5125
GR Boo p 52763.4844 0.0006 +0:0003 22 EBl CCD; elem. IBVS No. 5125
Y Cam p 52647.649 0.008 +0:242 5 KL vis
WW Cam p 52658.5464 0.0008  0:0207 19 RD CCD
AZ Cam s 52658.4814 0.0012 +0:0244 26 RD CCD
p 52722.4623 0.0008 +0:0228 31 RD CCD
CD Cam p? 52658.425 0.002  0:114 10 RD CCD; elem. IBVS No. 3753
HW Cam p 52722.4771 0.0011 +0:0292 16 RD CCD; elem. IBVS No. 4526
TU Cn p 52667.474 0.007  0:070 8 KL vis
TX Cn s 52691.2952 0.0014 +0:0348 14 EBl CCD
WW Cn p 52691.2765 0.0006  0:4550 16 EBl CCD
AB Cn p 52691.525 0.005 +0:006 8 KL vis
AD Cn p 52691.294 0.002  0:010 14 EBl CCD
EH Cn s 52722.4539 0.0012 +0:0433 17 RD CCD; elem. IBVS No. 2755
GQ Cn p 52691.2705 0.0006 - 16 EBl CCD; period in need of
orretion
VV CVn s 52601.664 0.003 +0:219 19 EBl CCD
s 52655.504 0.007 +0:213 10 EBl CCD
p 52691.490 0.003 +0:213 13 EBl CCD
s 52694.424 0.005 +0:215 14 EBl CCD
BI CVn p 52694.4851 0.0003 +0:0200 17 EBl CCD; elem. IBVS No. 4554
DF CVn p 52655.486 0.004 +0:016 9 EBl CCD; elem. IBVS No. 5021
GSC2004:784 CVn p 52655.489 0.002 +0:003 10 EBl CCD; elem. IBVS No. 5269
DH CVn p 52691.4376 0.0012  0:0058 9 EBl CCD; elem. IBVS No. 5149
s 52691.625 0.003  0:001 14 EBl CCD
GSC2534:216 CVn p 52601.6656 0.0010  0:0002 20 EBl CCD; elem. IBVS No. 5403
p 52691.4366 0.0014  0:0008 9 EBl CCD
s 52691.5599 0.0010  0:0004 12 EBl CCD
p 52691.6833 0.0004 0:0000 18 EBl CCD
p 52694.3889 0.0007 +0:0002 20 EBl CCD
s 52694.5117 0.0008 0:0000 19 EBl CCD
p 52694.6339 0.0008  0:0008 25 EBl CCD
s 52721.3208 0.0012 +0:0006 14 EBl CCD
p 52723.4119 0.0009 +0:0011 16 EBl CCD
s 52723.5335 0.0011  0:0003 18 EBl CCD
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Table 1. (ontinue)
Variable Type HJD 24. . .  O   C n Obs Remarks
GSC2536:122 CVn p 52601.6482 0.0017 +0:0004 16 EBl CCD; elem. IBVS No. 5403
p 52655.511 0.003  0:005 9 EBl CCD
p 52691.429 0.004 +0:001 9 EBl CCD
s 52691.5658 0.0016  0:0024 12 EBl CCD
p 52691.7060 0.0013  0:0025 17 EBl CCD
s 52694.3743 0.0011 +0:0005 15 EBl CCD
p 52694.5153 0.0006 +0:0012 21 EBl CCD
s 52694.6550 0.0004 +0:0006 21 EBl CCD
s 52721.3130 0.0014 +0:0051 14 EBl CCD
p 52723.4122 0.0020 +0:0001 13 EBl CCD
s 52723.5523 0.0005  0:0001 17 EBl CCD
GSC2548:936 CVn 52655.5242 0.0010  0:0010 7 EBl CCD; elem. IBVS No. 5403
p 52691.5112 0.0016 0:0000 12 EBl CCD
s 52691.6429 0.0018 +0:0014 19 EBl CCD
p 52694.3801 0.0007 +0:0005 15 EBl CCD
s 52694.5094 0.0004  0:0006 23 EBl CCD
p 52694.6420 0.0008 +0:0016 23 EBl CCD
s 52721.3689 0.0005  0:0002 19 EBl CCD
p 52723.3241 0.0008  0:0007 10 EBl CCD
s 52723.4541 0.0012  0:0011 16 EBl CCD
p 52723.5856 0.0013 0:0000 8 EBl CCD
s 52813.418 0.008  0:003 5 KL vis
p 52813.560 0.005 +0:009 6 KL vis
s 52814.465 0.005 +0:002 6 KL vis
GSC3022:996 CVn p 52601.583 0.002 +0:002 17 EBl CCD; elem. IBVS No. 5403
s 52691.4635 0.0015 +0:0006 13 EBl CCD
p 52691.6397 0.0010  0:0018 24 EBl CCD
p 52694.4996 0.0007  0:0010 29 EBl CCD
s 52694.6772 0.0006  0:0021 23 EBl CCD
p 52721.3064 0.0014 +0:0022 14 EBl CCD
p 52723.4485 0.0010 0:0000 32 EBl CCD
GSC3026:1046 CVn s 52691.5461 0.0006 +0:0044 13 EBl CCD; elem. IBVS No. 5269
RX CMa p 52694.353 0.005  0:123 10 KL vis
RS CMi p 51560.363 0.004  0:022 250 APs CCD; elem. BBSAG Bull.
112, 11; d=0.05 days;
ampl.=2.45 mag
RY CMi p 52730.437 0.005  0:216 12 KL vis; elem. IBVS No. 4874
TU CMi p 52717.377 0.004  0:087 12 RD CCD
TX CMi p 52692.361 0.003 +0:004 15 APs CCD; elem. BBSAG Bull.
106, 7
AC CMi s 52616.589 0.005 +0:024 33 APs CCD
AK CMi p 52590.622 0.002  0:019 8 KL vis
NSV3521 CMi - 52627.651 0.003 11 APs CCD
RZ Cas p 47528.298 0.009 +0:003 31 MMa vis
p 47559.385 0.028 +0:013 29 MMa vis
p 47614.371 0.020 +0:017 35 MMa vis
p 47767.342 0.005  0:003 35 MMa vis
p 52530.446 0.005 +0:042 21 CPa vis
p 52566.306 0.002 +0:044 13 KT vis
p 52578.259 0.003 +0:045 11 KT vis
p 52585.427 0.004 +0:041 12 CPa vis
p 52609.335 0.003 +0:044 8 KT vis
p 52615.312 0.003 +0:045 9 KT vis
p 52627.266 0.003 +0:047 8 KT vis
p 52633.241 0.003 +0:045 8 KT vis
TW Cas p 52489.406 0.010  0:023 CPa vis
AB Cas p 52568.322 +0:066 6 KL vis
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Table 1. (ontinue)
Variable Type HJD 24. . .  O   C n Obs Remarks
AE Cas p 52532.615 0.006 +0:070 5 KL vis
AH Cas p 52608.398 0.007  0:188 6 KL vis
BH Cas p 52693.3352 0.0018 +0:0134 14 EBl CCD; elem. IBVS No. 4482
BW Cas p 52532.581 0.003 +0:013 7 KL vis; elem. BBSAG Bull.
122, 8
CW Cas p 52574.3001 0.0015  0:0254 15 EBl CCD; elem. JAAVSO 21, 34
EY Cas s 52574.3434 0.0015  0:0314 11 EBl CCD
GR Cas p 52535.5073 0.0009  0:0363 14 RD CCD
IR Cas p 52574.346 0.006 +0:011 7 KL vis
IS Cas p 52535.5062 0.0008 +0:0502 23 RD CCD
IT Cas p 52547.5671 0.0006  0:0006 17 RD CCD; elem. AJ 114, 1206
IV Cas p 52574.2409 0.0004  0:0381 12 EBl CCD
MT Cas s 52574.321 0.002 +0:008 10 EBl CCD
MY Cas p 52574.281 0.003 +0:024 12 EBl CCD
OR Cas p 52535.459 0.002  0:021 7 KL vis
PV Cas s 52658.363: 0.005  0:003 18 RD CCD; displ. seondary
V336 Cas p 52693.3308 0.0012  0:0130 12 EBl CCD
V345 Cas p 52548.5640 0.0003  0:0231 15 RD CCD
V350 Cas p 52548.5773 0.0008  0:0209 20 RD CCD
V523 Cas p 52536.364 0.004 +0:015 7 KL vis; elem. MNRAS 317, 111
s 52693.2855 0.0007 +0:0130 11 EBl CCD
V860 Cas p 52530.404 0.006  0:007 6 KL vis; elem. IBVS No. 5111
U Cep p 51913.104 0.007 +0:108 9 KT vis; norm. min.
p 51988.452 0.005 +0:116 7 KT vis
p 52205.343 0.003 +0:112 10 KT vis
p 52382.354 0.003 +0:117 12 KT vis; norm. min.
WZ Cep s 52693.269 0.005  0:033 7 EBl CCD; elem. AAS 131, 7
BE Cep s 52592.3044 0.0014  0:0837 19 EBl CCD
DP Cep p 52693.2939 0.0012  0:0655 14 EBl CCD
EE Cep p 52795 1 +3 12 KL vis; shape as 1969, see IBVS
No. 5412
GT Cep p 52145.477 0.012 +0:127 27 KT vis; norm. min.
HI Cep p 52820.406 0.007 +0:007 8 KL vis; elem. BBSAG Bull.
114, 12
IP Cep p 52531.5189 0.0017  0:0142 24 RD CCD; elem. IBVS No. 5016
NR Cep p 52693.2951 0.0007  0:0352 15 EBl CCD
V357 Cep p 52591.468 0.008  0:191 9 KL vis; elem. Brno Contr. 28, 34
V358 Cep p 52533.466 0.003 +0:028 6 KL vis; elem. BBSAG Bull.
96, 10
TW Cet s 52530.525 0.004  0:016 6 KL vis
VY Cet p 52530.521 0.004 +0:010 6 KL vis
RW Com p 52753.3883 0.0011  0:0247 13 RD CCD
LL Com p 52721.4763 0.0008 +0:1075 14 RD CCD; elem. IBVS No. 4386
p 52723.5104 0.0013 +0:1071 16 EBl CCD
LO Com p 52691.5579 0.0017 +0:0053 14 EBl CCD; elem. IBVS No. 5052
LP Com s 52691.5182 0.0019  0:0039 9 EBl CCD; elem. IBVS No. 5052
GSC1996:437 Com p 52691.493 0.003  0:007 13 EBl CCD; elem. IBVS No. 5269
GSC2040:1361 CrB s 52763.450 0.003  0:002 10 EBl CCD; elem. IBVS No. 5295
GSC2580:2086 CrB s 52763.4367 0.0009  0:0005 17 EBl CCD; elem. IBVS No. 5295
W Crv p 52609.694 0.005 +0:028 6 KL vis
V Crt p 52618.665 0.003  0:012 6 KL vis
UW Cyg p 52817.394 0.006 +0:044 7 KL vis
VV Cyg p 52548.3610 0.0003 +0:0031 19 RD CCD
WW Cyg p 52766.484 0.003 +0:048 10 KL vis
WZ Cyg p 52587.318 0.003 +0:051 5 KL vis
ZZ Cyg p 52716.582 0.004  0:042 6 KL vis
BR Cyg p 52687.690 0.003  0:007 6 KL vis
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DO Cyg p 52548.3470 0.0009  0:0129 17 RD CCD
V367 Cyg p 51729.67 0.06  0:03 86 KT vis; norm. min.
s 51739.04 0.17 +0:04 72 KT vis; norm. min.
V370 Cyg p 52792.499 0.002  0:017 6 KL vis
V502 Cyg s 52585.3353 0.0013 +0:1021 17 EBl CCD
V728 Cyg p 52577.340 0.006 +0:051 7 KL vis
V1019 Cyg p 52547.3472 0.0012 +0:1056 10 RD CCD
V1823 Cyg p 47723.453 0.005 +0:054 23 MMa vis; elem. IBVS No. 4997
s 47797.516 0.006 +0:068 29 MMa vis; elem IBVS No. 4997
p 52792.543 0.004  0:013 7 KL vis
V1908 Cyg p 52548.3422 0.0012  0:2357 15 RD CCD; elem. Per. Zv.
22, 359
V2280 Cyg s 52820.467 0.009 +0:019 6 KL vis; IBVS No. 4996
FZ Del p 52783.531 0.006  0:040 6 KL vis
Z Dra p 52598.619 0.003  0:145 7 KL vis
RR Dra p 52722.597 0.002 +0:061 14 KL vis
RZ Dra s 52717.5076 0.0020 +0:0310 22 EBl CCD
SX Dra p 52697.604 0.009 +0:067 11 KL vis
TW Dra p 52506.350 0.006 +0:037 11 KT vis, norm. min.
52565.295 0.005 +0:038 5 KT vis
UZ Dra p 52717.4160 0.0011 +0:0014 14 EBl CCD
XY Dra p 52548.5801 0.0009 +1:2486 33 EBl CCD
s 52568.263 0.003 +1:260 16 EBl CCD
AR Dra p 52576.651 0.005 +0:009 5 KL vis
AU Dra p 52717.5008 0.0012  0:0034 19 EBl CCD; elem. IBVS No. 4587
AX Dra p 52693.5314 0.0002  0:0534 17 RD CCD
BE Dra p 52720.5739 0.0019 +0:1203 10 RD CCD
CM Dra p 52717.612 0.002 +0:001 8 RD CCD
p 52717.6129 0.0014 +0:0026 8 EBl CCD
CV Dra p 52717.4522 0.0019  0:0048 17 EBl CCD; elem. BAV Mitt. 69
s 52721.4738 0.0011 +0:0024 16 RD CCD
DW Dra p 52524.560 0.006 +0:020 6 KL vis; elem. BBSAG Bull.
118, 7
EF Dra s 52568.3659 0.0010  0:0775 23 EBl CCD
p 52717.4122 0.0016  0:0788 15 EBl CCD
s 52717.618 0.009  0:085 10 EBl CCD
FU Dra p 52715.4733 0.0011  0:0152 17 RD CCD; elem Hipparhos Cat.
s 52717.4685 0.0012  0:0136 21 EBl CCD
p 52717.6218 0.0010  0:0137 9 EBl CCD
IV Dra s 52721.3860 0.0006 8 RD CCD
p 52721.5167 0.0008 9 RD CCD
KK Dra p 52708.503 0.002 +0:011 10 KL vis; elem. JAAVSO 28, 91
GSC3549:929 Dra p 52717.5115 0.0025  0:0015 18 EBl CCD; elem. IBVS No. 5232
RW Gem p 52691.491 0.004 +0:004 8 KL vis
SX Gem p 52723.367 0.006  0:054 66 APs CCD
TX Gem p 52667.358 0.007  0:018 6 KL vis
AF Gem p 52655.3130 0.0011  0:0613 15 EBl CCD
s 52719.357 0.003  0:057 20 EBl CCD
AH Gem p 52719.342 0.002 19 EBl CCD; elem. in need of
revision
AI Gem p 52719.3001 0.0013 19 EBl CCD; elem. in need of
revision
AZ Gem s 52719.3295 0.0007 +0:0790 20 EBl CCD
BD Gem p 52533.599 0.004  0:021 7 KL vis
BT Gem p 52717.368 0.004  0:005 14 RD CCD
CK Gem p 52689.3223 0.0009  0:0658 15 EBl CCD
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DP Gem p 52622.2950 0.0012  0:0144 15 EBl CCD; elem. BBSAG Bull.
121, 7
p 52689.3113 0.0011  0:0123 14 EBl CCD
EG Gem p 52694.2963 0.0009 +0:2468 13 RD CCD
EY Gem s 52689.306 0.004  0:224 14 EBl CCD
FT Gem s 52655.3194 0.0011  0:0153 11 EBl CCD
HR Gem s 52719.2871 0.0012 +0:0139 18 EBl CCD
KQ Gem s 52655.313 0.003  0:071 12 EBl CCD
QW Gem - 52655.2764 0.0011  0:0190 16 EBl CCD; elem Hipparos
- 52689.2991 0.0.0006  0:0184 15 EBl CCD; min. asymetri;
pulsator
- 52694.314 0.002  0:018 12 RD CCD; min. asymetri
SZ Her p 52536.379 0.006  0:018 5 KL vis
TU Her p 52526.324 0.004  0:118 6 KL vis
CC Her p 52817.443 0.002 +0:135 7 KL vis
DP Her p 52764.571 0.005 +0:061 6 KL vis
DQ Her p 52763.421 0.001 +0:003 6 KL vis
FW Her p 52717.6348 0.0011 +0:0617 15 RD CCD
IT Her p 52533.3581 0.0014 +0:1197 20 EBl CCD; elem. IBVS No. 4663
MT Her s 52526.3727 0.0017 +0:0173 20 EBl CCD
p 52536.372 0.004 +0:018 5 KL vis
V856 Her p 52717.577 0.002  0:043 9 RD CCD; elem. IBVS No. 4342
V1033 Her s 52764.4316 0.0004  0:0056 22 EBl CCD; elem. IBVS No. 5146
V1034 Her p 52792.489 0.003 +0:008 8 KL vis; elem. IBVS No. 5231
V1036 Her s 52764.4885 0.0005 +0:0001 24 EBl CCD; elem. IBVS No. 5146
V1038 Her p 52764.4273 0.0003 +0:0014 22 EBl CCD; elem. IBVS No. 5146
V1039 Her s 52764.4265 0.0011 +0:0019 23 EBl CCD; elem. BBSAG Bull.
128, 10
V1044 Her p 52526.331 0.005 +0:003 6 KL vis; elem. IBVS No. 5192
s 52590.217 0.004  0:001 5 KL vis
s 52702.598 0.003 0:000 6 KL vis
s 52708.600 0.003  0:014 6 KL vis
s 52745.4296 0.0008  0:0021 9 EBl CCD
p 52745.5497 0.0020  0:0023 13 EBl CCD
p 52753.495 0.005 +0:002 5 KL vis
p 52791.513 0.005  0:001 6 KL vis
p 52792.473 0.004  0:004 6 KL vis
p 52812.456 0.006 +0:006 6 KL vis
V1047 Her s 52745.4675 0.003  0:001 11 EBl CCD; elem. IBVS No. 5192
V1053 Her p 52708.569 0.005 +0:028 6 KL vis; elem. BBSAG Bull.
128, 10
s 52745.5237 0.0018 +0:0010 15 EBl CCD
p 52752.604 0.004 +0:030 5 KL vis
p 52753.457 0.005 +0:020 5 KL vis
s 52783.514 0.006 +0:002 5 KL vis
s 52791.577 0.008 +0:007 6 KL vis
p 52812.453 0.006 +0:018 6 KL vis
V1055 Her p 52745.5391 0.0020  0:0049 15 EBl CCD; elem. IBVS No. 5192
V1062 Her p 52746.4316 0.0014  0:0058 11 EBl CCD; elem. IBVS No. 4965
V1067 Her s 52746.461 0.003 +0:003 10 EBl CCD; elem. IBVS No. 4966
V1073 Her s 52783.4093 0.0007 +0:0008 20 EBl CCD; elem. IBVS No. 4975
GSC2056:117 Her p 52702.658 0.007 5 KL vis
s 52708.568 0.004 6 KL vis
s 52764.515 0.006 6 KL vis
p 52766.490 0.004 6 KL vis
p 52813.512 0.005 5 KL vis
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GSC2083:1870 Her s 52746.4914 0.0008 +0:0001 21 EBl CCD; elem. IBVS No. 5306
GSC2613:1412 Her p 52746.5329 0.0017 +0:0036 15 EBl CCD; elem. IBVS No. 5306
GSC2629:1932 Her p 52502.4791 0.0005  0:0004 14 EBl CCD; elem. IBVS No. 5333
p 52526.3716 0.0012 +0:0012 19 EBl CCD
s 52526.5155 0.0003  0:0006 18 EBl CCD
p 52533.3634 0.0014 +0:0005 21 EBl CCD
s 52546.3279 0.0016  0:0002 11 EBl CCD
s 52548.3670 0.0012  0:0006 22 EBl CCD
p 52568.3254 0.0011 +0:0002 19 EBl CCD
p 52745.4681 0.0018 +0:0003 17 EBl CCD
GSC3098:683 Her s 52746.4208 0.0011  0:0028 15 EBl CCD; elem. IBVS No. 5306
GSC3098:1253 Her s 52746.4919 0.0010 +0:0028 18 EBl CCD; elem. IBVS No. 5306
GSC3528:44 Her p 52495.4826 0.0025 +0:0001 10 CCD; elem. IBVS No. 5333
p 52502.3709 0.0008 +0:0006 12 EBl CCD
p 52526.4760 0.0006  0:0016 24 EBl CCD
p 52533.3651 0.0006  0:0003 24 EBl CCD
p 52548.2893 0.0009 +0:0004 13 EBl CCD
s 52548.4812 0.0014 +0:0009 31 EBl CCD
s 52568.3786 0.0023 +0:0003 16 EBl CCD
s 52745.5495 0.0007 +0:0019 16 EBl CCD
GSC3532:174 Her p 52495.4374 0.0005 0 18 EBl CCD; elem. IBVS No. 5333
s 52502.3878 0.0008 +0:0002 11 EBl CCD
p 52502.5015 0.0006  0:0001 11 EBl CCD
p 52509.3367 0.0002  0:0012 9 EBl CCD
s 52526.3149 0.0017 +0:0002 11 EBl CCD
p 52526.4288 0.0014 +0:0002 14 EBl CCD
s 52526.5424 0.0017  0:0001 14 EBl CCD
s 52533.3794 0.0013 +0:0006 19 EBl CCD
p 52533.4936 0.0011 +0:0008 12 EBl CCD
s 52536.3419 0.0016 +0:0007 13 EBl CCD
p 52548.3051 0.0012 +0:0004 12 EBl CCD
s 52548.4187 0.0004 0:0000 15 EBl CCD
p 52548.4324 0.0009  0:0002 25 EBl CCD
p 52691.640 0.002 +0:001 10 KL vis
s 52702.688 0.006  0:003 5 KL vis
s 52708.625 0.005 +0:009 7 KL vis
s 52730.496 0.004 +0:004 5 KL vis
p 52745.4198 0.0020 +0:0019 9 EBl CCD
s 52745.5317 0.0020  0:0002 11 EBl CCD
GSC3532:939 Her s 52495.4335 0.0021  0:0052 15 CCD; elem. IBVS No. 5333
p 52502.3921 0.0011 +0:0008 14 EBl CCD
s 52526.3387 0.0010  0:0005 15 EBl CCD
p 52526.4940 0.0007 +0:0003 21 EBl CCD
p 52533.2900 0.0013  0:0018 9 EBl CCD
s 52533.4456 0.0013  0:0007 22 EBl CCD
p 52546.2733 0.0020 +0:0033 6 EBl CCD
s 52548.2788 0.0013 +0:0002 12 EBl CCD
p 52548.4348 0.0008 +0:0017 27 EBl CCD
s 52548.5893 0.0009 +0:0017 25 EBl CCD
p 52745.576 0.002 +0:001 11 EBl CCD
p 52763.509 0.006 +0:009 10 KL vis
AL Hya p 52618.598 0.005 +0:451 7 KL vis
DG La p 52781.483 0.005  0:200 5 KL vis
OO La p 52533.492 0.006 +0:124 6 KL vis
s 52592.3151 0.0014 +0:1238 18 EBl CCD
V339 La p 52548.437 0.005 +0:156 10 RD CCD
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V344 La p 52531.5346 0.0010 +0:0026 19 RD CCD; elem. BBSAG Bull.
127, 10
p 52592.3311 0.0015 +0:0021 16 EBl CCD
Y Leo p 52590.598 0.002 +0:016 10 KL vis
RW Leo p 52750.365 0.003  0:048 6 KL vis
BL Leo s 52697.439 0.005  0:013 6 KL vis
BW Leo s 52722.297 0.010  0:075 7 RD CCD
p 52722.467 0.003  0:073 12 RD CCD
CE Leo s 52715.5310 0.0013  0:0075 10 RD CCD
RT LMi p 52693.4750 0.0004  0:0076 16 RD CCD
RS Lep p 52555.651 0.004  0:005 7 KL vis
BW Lib p 52702.613 0.004  0:003 11 KL vis; elem. IBVS No. 5335
RY Lyn p 52655.369 0.008  0:037 5 KL vis
UU Lyn p 52691.2725 0.0010  0:0028 16 EBl CCD
AH Lyn p 52717.3591 0.0019  0:0037 10 RD CCD; elem. AJ 87, 314
TT Lyr p 52789.547 0.008 +0:001 9 KL vis
UZ Lyr p 52722.633 0.005  0:027 12 KL vis
EW Lyr p 52815.487 0.003 +0:235 8 KL vis
HT Lyr p 52526.3448 0.0010  0:0305 21 EBl CCD
IP Lyr p 52548.2770 0.0008  0:0027 7 EBl CCD
IW Lyr p 52548.4372 0.0008 +0:2987 14 EBl CCD
LZ Lyr p 52536.3160 0.0007 +0:2364 15 EBl CCD
V400 Lyr s 52652.2468 0.0015  0:0115 16 EBl CCD; elem. IBVS No. 4995
V406 Lyr p 52509.3662 0.0014  0:0196 11 EBl CCD; elem. IBVS No. 4132
p 52533.4688 0.0007  0:0190 24 EBl CCD
V574 Lyr p 52783.4267 0.0013  0:0025 19 EBl CCD; elem. IBVS No. 4976
V579 Lyr s 52652.244 0.004  0:003 13 EBl CCD; elem. IBVS No. 4982
V580 Lyr s 52783.3591 0.0012  0:0015 10 EBl CCD; elem. IBVS No. 4982
p 52783.4991 0.0013  0:0060 18 EBl CCD
V582 Lyr p 52652.2695 0.0009 +0:0129 16 EBl CCD; elem. IBVS No. 4985
s 52764.488 0.002 +0:020 6 KL vis
 Lyr p 46338.5  5:2 112 MMa vis; norm. min.
s 46344.7  5:5 112 MMa vis; norm. min.
p 46999.1  3:3 88 MMa vis; norm. min.
s 47004.4  4:5 88 MMa vis; norm. min.
p 51332.64 0.06 +0:08 96 KT vis; norm. min.
p 51694.99 0.08 +0:10 129 KT vis; norm. min.
p 52109.05 0.05 +0:06 95 KT vis; norm. min.
p 52471.37 0.07 +0:05 109 KT vis; norm. min.
GSC2632:319 Lyr s 52783.4066 0.0009 +0:0043 20 EBl CCD; elem. IBVS No. 5232
GSC3104:1384 Lyr p 52783.4486 0.0005 +0:0017 18 EBl CCD; elem. IBVS No. 5232
GSC3540:85 Lyr s 52783.3819 0.0015 +0:0036 14 EBl CCD; elem. IBVS No. 5232
p 52783.529 0.003 +0:001 9 EBl CCD
RW Mon p 52533.588 0.004  0:037 7 KL vis
UU Mon p 52584.644 0.003 +0:002 8 KL vis
XZ Mon p 52691.331 0.004 +0:028 5 KL vis
BM Mon p 52695.392 0.006 +0:028 7 KL vis
BO Mon p 52655.412 0.002  0:062 10 KL vis
FH Mon p 52730.336 0.003  0:084 8 KL vis
HK Mon p 52717.397 0.002 +0:024 15 RD CCD
V396 Mon p 52689.3079 0.0015  0:0552 16 EBl CCD
V524 Mon p 52717.324 0.005  0:018 7 RD CCD
V714 Mon s 52689.3008 0.0.0014  0:0064 17 EBl CCD; elem. IBVS No. 4468
s 52694.2975 0.0010  0:0051 13 RD CCD
V391 Oph p 52812.470 0.006 +0:033 6 KL vis
V449 Oph p 52526.369 0.002 +0:060 5 KL vis
V508 Oph p 52535.391 0.004  0:006 5 KL vis
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V566 Oph p 52483.455 0.008 +0:083 31 APs CCD
V913 Oph p 52819.532 0.003 +0:182 6 KL vis
V1016 Oph s 52501.356 0.005  0:067 17 APs CCD; elem. BBSAG Bull.
99, 9
V1125 Oph p 52717.627 0.002  0:001 16 RD CCD; elem. GEOS EB 28
EQ Ori p 52534.581 0.003  0:023 6 KL vis
FL Ori p 52635.508 0.005 +0:031 6 KL vis
FZ Ori p 47560.326 0.005  0:014 17 MMa vis
OS Ori p 52608.414 0.005  0:015 5 KL vis
V343 Ori p 52655.2689 0.0005 +0:1635 16 EBl CCD
V392 Ori p 52655.2768 0.0010 +0:0197 16 EBl CCD; elem. Bull. A. S. I. 19
V640 Ori p 52677.299 0.005  0:110 7 KL
V641 Ori s 52622.332 0.002 +0:006 13 EBl CCD
VW Peg s 52547.5255 0.0005  4:8172 29 RD CCD; elem. IBVS No. 4916;
displ. se.
AY Peg p 47767.394 0.005  0:032 17 MMa vis
p 52535.5187 0.0011  0:1760 26 RD CCD
BX Peg p 52501.6256 0.0001  0:0960 - TSa CCD
s 52514.6663 0.0001  0:0949 52 TSa, CY CCD
CW Peg p 52819.540 +0:048 6 KL vis
EU Peg p 52535.502 0.002 +0:035 11 RD CCD
RT Per p 52568.308 0.005 +0:049 5 KL vis
RV Per p 52658.372 0.009  0:019 8 KL vis
ST Per p 52627.470 0.005 +0:166 77 APs CCD
p 52688.388 0.008 +0:173 8 KL vis
WY Per p 52533.516 0.008  0:062 5 KL vis
XZ Per p 52530.479 0.006  0:052 5 KL vis
p 52658.3078 0.0010  0:0543 16 RD CCD
AG Per p 51796.695 0.033 +0:052 24 KT vis; norm. min.
s 51797.804 0.022 +0:146 35 KT vis; norm. min.;
displ. seondary
DK Per p 52534.627 0.002  0:030 6 KL vis; elem. IBVS No. 3875
DM Per p 52531.351 0.010  0:022 12 CPa vis
KW Per p 52577.412 0.002 +0:008 7 KL vis
PS Per p 52524.525 0.007 +0:054 5 KL vis
V436 Per p 47349.504 0.005 +0:010 19 MMa vis
p 47764.428 0.008  0:041 15 MMa vis
 Per 51783.330 0.013 +0:051 9 KT vis
p 51803.386 0.005 +0:036 21 KT vis
p 51846.404 0.005 +0:044 13 KT vis
p 51869.323 0.005 +0:024 15 KT vis
p 51906.609 0.007 +0:036 12 KT vis
p 51912.345 0.005 +0:037 11 KT vis
p 51972.561 0.008 +0:039 10 KT vis
p 51978.286 0.008 +0:030 10 KT vis
p 52147.459 0.005 +0:032 11 KT vis
p 52150.347 0.006 +0:053 11 KT vis
p 52517.362 0.007 +0:052 20 KT vis; norm. min.
TY Pup s 49776.362 0.004  0:087 MMa vis
p 49783.342 0.003  0:071 23 MMa vis
XZ Pup 52694.472 0.002 +0:094 11 KL vis
UZ Sge p 52526.379 0.005 +0:041 7 KL vis
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GSC1621:2192 Sge s 52526.304 0.005  0:001 6 KL vis; elem. BBSAG Bull.
128, 10
p 52526.486 0.003  0:003 6 KL vis
s 52530.363 0.004  0:002 6 KL vis
p 52533.496 0.003  0:007 7 KL vis
s 52574.298 0.006 +0:006 9 KL vis
p 52576.322 0.004 0:000 7 KL vis
s 52708.658 0.003 +0:002 7 KL vis
p 52764.582 0.003 +0:002 6 KL vis
p 52791.525 0.006  0:001 7 KL vis
s 52813.489 0.004 0:000 5 KL vis
p 52814.411 0.004  0:001 6 KL vis
WX Sgr p 52800.539 0.003  0:106 7 KL vis
XY Sgr p 52817.493 0.003 +0:019 7 KL vis
AK Ser p 52813.409 0.003 +0:027 6 KL vis
AO Ser p 52574.252 0.004  0:008 7 KL vis
AU Ser p 52652.622 0.006  0:077 6 KL vis
LX Ser p 52730.504 0.001 +0:002 5 KL vis
GSC2035:175 Ser p 52763.4509 0.0002 +0:0058 17 EBl CCD; elem. IBVS No. 5295
RW Tau p 52567.354 0.003  0:175 10 KL vis
AH Tau p 52532.607 0.003  0:106 6 KL vis
AM Tau p 52652.379 0.003  0:050 7 KL vis
CR Tau p 52622.3331 0.0012 +0:0009 14 EBl CCD; elem. IBVS No. 4778
EQ Tau p 52548.609 0.003  0:026 18 APs CCD
HU Tau p 52673.401 0.010 +0:010 6 CPa vis
V781 Tau p 47550.322 0.005 +0:007 16 MMa vis
s 52622.3515 0.0007  0:0375 16 EBl CCD
p 47552.363 0.005  0:022 14 MMa vis
p 47560.314 0.005  0:004 14 MMa vis
V Tri p 52555.405 0.005 +0:005 5 KL vis
RV Tri p 52635.403 0.006  0:024 7 KL vis
RW Tri p 52691.293 0.001  0:004 7 KL vis
TX UMa p 52610.476 0.004 +0:181 8 CPa vis
52708.476 0.006 +0:163 8 APs, CPa vis
UX UMa p 52590.671 0.001 +0:002 7 KL vis
UY UMa p 52693.5108 0.0011 +0:0804 15 RD CCD
XZ UMa p 52618.538 0.005  0:071 6 KL vis
p 52722.4387 0.0008  0:0672 14 RD CCD
ZZ UMa p 52715.389 0.002 0:000 7 KL vis
AA UMa s 52658.527 0.004 +0:024 22 RD CCD
BM UMa p 52715.385 0.005 +0:005 6 RD CCD
s 52715.5223 0.0011 +0:0063 10 RD CCD
ES UMa p 52658.497 0.002  0:097 15 RD CCD; elem. IBVS No. 3914
IW UMa p 52721.4495 0.0011 +0:0099 15 RD CCD; elem. IBVS No. 4402
GSC3002:454 UMa p 52691.315 0.008 +0:056 7 KL vis; elem. IBVS No. 5064
RT UMi p 47775.384 0.005 +0:123 29 MMa vis
UW Vir p 52658.645 0.002  0:038 6 KL vis
VV Vir p 52706.633 0.003  0:037 10 KL vis
FO Vir p 47609.421 0.004 +0:001 14 MMa vis
HW Vir p 52647.705 0.001 +0:001 8 KL vis; elem. AA 364, 199
GSC2850:1075 Vir s? 52692.460 0.005 22 APs CCD
p? 52692.639 0.005 22 APs CCD
AX Vul p 52590.274 0.005  0:024 6 KL vis
AY Vul p 52576.377 0.003  0:032 8 KL vis
BE Vul p 52718.664 0.004 +0:030 7 KL vis
BO Vul p 52601.307 0.004  0:008 7 KL vis
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BP Vul p 52724.589 0.008  0:028 7 KL vis
ER Vul p 47012.445 0.016 +0:031 20 MMa vis
Observers:
EBl : E. Blattler Wald, Switzerland
RD : R. Diethelm Rodersdorf, Switzerland
KL : K. Loher Grut, Switzerland
MMa : M. Martignoni Magnago, Italy
SO : S. Ozer Akdeniz Univ., Turkey
CPa : C. Pampaloni Firenze, Italy
APs : A. Pashke Ruti, Switzerland
TSa : T. Sahin Akdeniz Univ., Turkey
KT : K. Tikkanen Oulu, Finland
CY : C. Yesilyaprak Akdeniz Univ., Turkey
Referene:
Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Kireeva,
N. N., Kukarkina, N. P., Kurohkin, N. E., Medvedeva, G. I., Perova, N. B.,
Shugarov, S. Yu., 1985, General Catalogue of Variable Stars, Mosow
ERRATUM FOR IBVS 5438, 5543, 5713
As Dr. Samus reported, the star erroneously labelled GSC 02850-01075 is really GSC
00285-01075.
The Editors
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PHOTOELECTRIC MINIMUM TIMES OF SOME
ECLIPSING BINARY STARS
DERMAN, E.; KALCI, R.
Ankara University Observatory, Faulty of Siene, 06100, Tandogan, Ankara, Turkey;
e-mails: ethem.dermanankara.edu.tr; kalisiene.ankara.edu.tr
Observatory and telesope:
30-m Maksutov telesope of the Ankara University Observatory and 40-m
Cassegrain telesope of the T

UB
_
ITAK National Observatory.
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier and AP7p CCD amera.
Method of data redution:
Redution of the observations were made in the usual way (Hardie 1962).
Method of minimum determination:
Kwee and van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
AB And EW 23
h
11
m
32
s
+36
Æ
53
0
35
00
BD+35 4972 45502.1040 0.33188902 1
CG Cyg EA/SP/RS 20
h
58
m
14
s
+35
Æ
10
0
30
00
BD+34 4216 39425.1176 0.631143114 1
V1073 Cyg EW/KE 21
h
25
m
00
s
+33
Æ
41
0
15
00
BD+33 4248 38672.5749 0.78585749 1
VW LMi EW 11
h
02
m
52
s
+30
Æ
24
0
55
00
BD+31 2223 48500.1960 0.4775470 3
CC Lyn EW 07
h
35
m
56
s
+43
Æ
01
0
51
00
BD+42 1734 48500.3370 0.354622 3
AQ Ps EW 01
h
21
m
4
s
+07
Æ
36
0
22
00
BD+05 0177 44562.4691 0.47564 2
V1123 Tau EB 03
h
34
m
58
s
+17
Æ
42
0
38
00
BD+17 0568 48500.3570 0.399957 3
Soure(s) of the ephemeris:
1. Kreiner et al., 2001; 2. Sarma and Radhakrishnan, (1982);
3. ESA, (1997)
y
T

UB
_
ITAK : The Sienti and Tehnial Researh Counil of Turkey
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
AB And 52536.3995 0:0004 II BV 0.0736 EA
52550.3371 0:0003 II UBV 0.0720 RK
52564.4445 0:0002 I UBV 0.0740 RK
52578.3846 0:0002 I UBV 0.0748 RK
52578.2177 0:0003 II UBV 0.0739 EA
52599.2939 0:0003 I UBV 0.0751 RK
CG Cyg 52459.4916 0:0001 I UBV 0.0064 RK
52473.3772 0:0002 I UBV 0.0068 RK
52495.4671 0:0001 I BV R 0.0067 RK
52496.4114 0:0002 II BV R 0.0043 LG
52501.4657 0:0004 II BV 0.0095 RK
52515.3479 0:0004 II BV 0.0066 RK
V1073 Cyg 52130.3446 0:0008 I UBV  0.0398 SC
52144.4867 0:0005 I UBV  0.0431 RK
52172.3871 0:0003 II UBV  0.0407 RK
VW LMi 52725.3159 0:0003 II UBV 0.0219 RK
CC Lyn 52298.3900 0:0014 I BV 0.0514 SA
52312.4016 0:0009 II BV 0.0554 RK
52319.3128 0:0010 I BV 0.0515 RK
52319.4866 0:0011 II BV 0.0479 RK
52340.3922 0:0010 II BV 0.0309 RK
AQ Ps 52193.3573 0:0004 II UBV  0.0421 RK
V1123 Tau 52606.4543 0:0004 I UBV  0.0612 RK
52634.4492 0:0004 II UBV  0.0633 RK
Explanation of the remarks in the table:
*:AP7p CCD amera
Observers: RK: Rahsan KALCI, EA: Evren AYDIN, SC : Serhat CAKMAK,
SA: Senay ANIL, LG: Levent G

URDEM
_
IR
Aknowledgements:
The authors would like to thank the T

UB
_
ITAK National Observatory (TUG) for
the observing time.
Referenes:
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Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,
Chi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H VARIATIONS OF THE SPOTTED G DWARF AP 149
SAVANOV, I.
1
; STRASSMEIER, K.
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2
; KUDRYAVTSEV, D.
2
1
Astrophysial Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany; e-mail: isavanovaip.de,
kstrassmeieraip.de
2
Speial Astrophysial Observatory RAS, Nizhnij Arkhyz, Zelenhukskaya, Karahai-Cirassian Republi,
369167, Russia; e-mail: roman.sao.ru, dkudrsao.ru
AP 149 is a rapidly rotating G dwarf with a rotation period of 0.32 days, v sin i of
102 km s
 1
and an inlination of 30
Æ
(Barnes et al., 2001). It belongs to the  Persei luster
at a distane of 180{187 p and an age of about 50 Myr. Barnes et al. (1998, 2001) and
Jeers et al. (2002) used the advantages of a multi-line ross-orrelation tehnique to
gain S/N in order to perform Doppler imaging of several  Persei luster G dwarfs. Their
image reonstrutions demonstrated that these stars have high latitude and/or polar spots
and low latitude features. The original aim of our work was to extend the work by Barnes
et al. (1998, 2001) by studying the starspot distribution on a few  Persei luster stars
several yeas after their initial observation. In this paper, we present some rst siene
veriation data.
Spetrosopi observations of AP 149 were to be obtained with the 6m telesope of the
SAO RAS on the nights of Otober 22 and 23, 2002. The 2K1K CCD amera was used
with the main stellar spetrograph in the Nasmyth fous. With an entrane slit of 1
00
,
the spetral resolution was R=24,000. The spetral region from 6200

A to 6610

A was
seleted. It inludes the 6400

A { 6440

A region often used for Doppler imaging as well
as H at 6563

A for the searh for variations of its prole.
We intended to obtain full phase overage for AP 149 during these two onseutive
nights. Unfortunately, due to the weather onditions only 3 spetra of 30 min exposures
eah were obtained on Otober, 23. The helioentri Julian Dates of the exposures are
2,452,571.2792, 2,452,571.3160, and 2,452,571.3417. They were supplemented by alibra-
tion spetra inluding Th-Ar, at eld, and bias, and two spetra of the omparison star
HD 10780 (K0V). Data redution was done at SAO with the MIDAS pakage. S/N ratio
for the spetra of AP 149 is about 30-40. A fragment of the spetra of AP 149, as well as
HD 10780, is shown in the left part of Fig. 1.
The most prominent spetral feature is the H emission line (Fig. 1). The range of
variability in the emission line proles an be estimated from the plot in the lower right
panel of Fig. 1. A double-peaked prole is evident at the phases of our observations but,
after the subtration of the theoretial hydrogen line prole onvolved with the appro-
priate rotational prole for AP 149 of 102 km s
 1
(Barnes et al., 2001), the H proles
exhibit a triangular shape with additional features possibly onneted with transients
(Barnes et al., 2001). Syntheti spetra were alulated with the atmospheri parameters
T
e
=5500 K and log g=4.0 from the Kuruz (1993) grid of models with solar metaliity.
2 IBVS 5440
The equivalent width of the H emissions is 4.2, 4.6 and 4.9

A from the 3 spetra,
respetively, with errors less, than 0.1

A, thus we observed a real inrease. Under the
assumption of V=11:
m
71 (Barnes et al., 2001) the ux radiated in H is in the range of
(0.26 { 0.31) 10
 12
erg m
 2
s
 1

A
 1
.
Aknowledgements:
This researh has made use of DFG grant STR645/1-1.
Figure 1. Left olumn: High-resolution spetra of AP 149 (top) and, for omparison, HD 10780
(bottom, shifted) in three wavelength ranges. Right olumn: Top: Residual H line proles after
subtration of a syntheti spetrum for our 3 observation (proles were arbitrarily shifted). Bottom:
H proles of AP 149 ompared to the unbroadened syntheti spetrum (shifted by  0.1) and its
broadened version.
Referenes:
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AY LACERTAE IS A CATACLYSMIC VARIABLE
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The variable star AY La = 207.1928 was disovered by Homeister (1928a). He
found the star, at maximum about 15
m
pg, visible only on several plates taken during
late August to early September, 1927, and fainter than 16:
m
5 on the rest of the available
plates. The disoverer suggested that the star ould be a long-period variable (Mira type,
aording to our urrent lassiation), a U Geminorum variable, or a Nova. The nding
hart an be found in Homeister (1928b). Himpel (1943) made 43 visual observations of
the star in Marh to August, 1943. The star was invisible (fainter than 14:
m
0{14:
m
8) on all
oasions till August 3, when the star was fainter than 14:
m
8; only the last observation,
of August 5, was positive, at 14:
m
0 vis. Himpel laimed AY La to be denitely Nova-like
and noted that it was invisible on existing photographi atlases and reprodutions, with
limiting magnitudes from 15:
m
8 to 17
m
. With the only one unonrmed visual observation,
we annot onsider the outburst announed by Himpel quite reliable.
Gener (1966) studied the star on 250 Sonneberg plates spanning JD 2425200{2427300,
2436800{2438000. She found an additional brightening of the star: AY La was found
fading from 14:
m
5 on JD 2437888 (August 11, 1962) to 16:
m
5 on JD 2437906 (August 29,
1962). The star ould not be found on the Palomar Sky Survey prints (fainter than 20
m
).
Considering the outburst from Himpel (1943) real, Gener (1966) represented the three
maxima, JD 2425125 (Homeister), 2430942 (Himpel), and 2437885 (Gener), with the
formula Max = 2437885 + 1159
d
=n  E. The fourth edition of the GCVS (Kholopov,
1985) reprodues these light elements and gives the type M:. The Downes & Shara
(1993) atalogue lists the star as a non-atalysmi variable. The on-line atalogue and
atlas of atalysmi variables (Downes et al., 2003), nevertheless, lists the star with the
type UG:/M and the following remark: \Although lassied as M in the GCVS, Sumner
(ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/sumner/ayla.seq) still
onsiders this a possible UG". The hart in this atlas does not identify AY La de-
nitely but shows a irle with several stars inside, at the formal position of the variable
(22
h
22
m
23
s
, +50
Æ
23
0
29
00
, 2000.0), to the south of the orret position (see below).
During the preparation of the eletroni version of the GCVS Volume II with aurate
oordinates (Samus et al., 2003), we notied that there were no red stars near the posi-
tion of AY La and thus its atalysmi-variable lassiation was very probable. The
2 IBVS 5441
plate staks of the Sonneberg Observatory were studied one again. Only the two out-
bursts disovered by Homeister (1928) and by Gener (1966) ould be onrmed, with
no additional outbursts on newer plates (JD 2437936{2449625). After the date of the
outburst reported by Gener, the star is visible on two plates of the best quality, taken on
JD 2437934 (September 26, 1962), near the plate limit (17:
m
5{18
m
). Thus, the duration
of the bright state of 1962 was onsiderable. The star is under the plate limit on more
than 120 plates of the Mosow plate olletion taken with the Crimean 40 m astrograph
on JD 2445642{2450371, with the typial limiting magnitude of 17:
m
5. Only ve Mosow
plates were taken earlier. Three of them (JD 2441174{2441177) do not show the star.
The two remaining plates were taken during the desending branh of Gener's outburst,
on September 19/20, 1962 (JD 2437927). The position of AY La is at the very edge
of these plates, and one of them apparently shows a star-like objet near the plate limit
( 17
m
) that may be AY La, whereas the seond one, of poorer quality, shows nothing.
We an onlude that the outbursts of AY La are rare phenomena.
The Sonneberg plate GB715, taken with the 40 m (f = 2 m) astrograph on August 12,
1962 (JD 2437889) and learly showing the star in outburst, was sanned and then used
to measure the oordinates of AY La, relative to twelve neighbouring stars from the US
Naval Observatory A2.0 atalogue. The position we measured (22
h
22
m
22:
s
1, +50
Æ
23
0
40
00
,
J2000.0, epoh 1962.612) is probably aurate to 1{2
00
both in right asension and in
delination. Very lose to this position, there is a faint (approximately 21
m
) star in
the POSS-II blue image. From nine GSC2.2 stars, we determined its oordinates as
22
h
22
m
22:
s
18, +50
Æ
23
0
40:
00
0, J2000.0, epoh 1987.792; these oordinates must have a sub-
arseond auray, but we annot be sure that they really refer to AY La and not to
another faint star very lose to AY La.
Figure 1 shows, approximately on the same sale, the eld of AY La on the Sonneberg
plate GB715 and in the POSS-II. The faint POSS-II star disussed in the text is not learly
visible in this reprodution.
We onlude that AY La is denitely a atalysmi variable, most probably a reurrent
Nova. If the brightening reported by Himpel (1943) is onsidered reliable, a dwarf-nova
(WZ Sge) lassiation annot be ruled out.
Thanks are due to Dr. S.V. Antipin for his assistane during the preparation of the
manusript. Our variable star studies are supported, in part, by Russian Foundation for
Basi Researh through grant 02-02-16069, by the Russian Federal Sienti and Tehno-
logial Programme \Astronomy", by the Programme \Unstable Proesses in Astronomy"
of the Presidium of Russian Aademy of Sienes, and by the Support Programme for
Leading Sienti Shools of Russia. This study made use of the Digitized Sky Surveys
produed at the Spae Telesope Siene Institute under U.S. Government grant NAG
W-2166. I. Volkov wishes to thank the Sonneberg Observatory for hospitality.
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Figure 1. The eld of AY La. Top: POSS-II (blue), 3:
0
5 6:
0
6, the position of AY La is irled;
bottom: plate GB715, the bars mark AY La in outburst.
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The star GSC 2583-00504 (= ROTSE1 J161331.84+323439.6; 
2000
= 16
h
13
m
32
s
;
Æ
2000
= +32
Æ
34
0
43
00
) was deteted as a variable by the ROTSE1 (Roboti Optial Transient
Searh Experiment 1) survey (Akerlof et al., 2000). The authors announed a Cepheid-like
variable with a period of 1:
d
52315 in the approximate magnitude range 12.3-12.5 (ROTSE1
unltered magnitudes). Close srutiny of the ROTSE1 data however revealed that the
true period of this star was probably muh shorter.
The star was subsequently monitored on seven nights between February and April 2003
(12.7 hours, 566 data points) at Beersel Hills Observatory (BHO), and on ve nights in
May and June 2003 (28.5 hours, 744 data points) at SETEC Observatory. The instruments
used were a 0.40-m telesope, equipped with a ST10 XME amera (an ST7E was used on
one night), at BHO and a 0.30-m Meade LX-200 with a ST-8i CCD amera at SETEC. A
V lter was used at both sites. The exposure times were approximately 120 seonds. The
frames were respetively redued with the aperture photometry proedure of the Mira AP
software pakage
y
(BHO) and with the AIP4Win pakage (SETEC).
The brightness of the variable was measured with respet to GSC 2583-00463; GSC 2583-
00438 served as a hek star. Magnitudes from the Tyho-2 atalogue (Hg et.al., 2000)
are given in Table 1. The nightly standard deviation of the magnitude dierenes be-
tween the omparison and the hek star varied between 0:
m
007 and 0:
m
019, with average
V =  2:10.
Table 1. Tyho-2 magnitudes for variable and omparison stars.
Star GSC 2583 V
T
B
T
  V
T
Variable 00504 12.00 0.17
Comparison 00463 12.31 0.37
Chek 00438 10.17 1.01
It was soon obvious that the period of GSC 2583-00504 is indeed muh shorter than the
one mentioned by Akerlof et al. (2000). The light urve shown in Fig. 1 losely resembles
2 IBVS 5442
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Figure 1. V light urve on the night of 8 June 2003, superimposed on a 3-frequeny t.
that of SX Phe, a double-mode radial pulsator and the prototype of its lass, a subgroup
among the high amplitude Æ Suti stars (HADS) of low mass and low metalliity.
Using the Fourier analysis program Period98 (Sperl, 1998), a period P
0
= 0.05172 days
(see Fig. 2) with a peak-to-peak amplitude of 0:
m
17 was found (frequeny f
1
= 19:335 /d).
Note that only BL Cam among the known HADS has an even shorter period (see Table 2 in
MNamara, 2000). A seond frequeny loated at f
2
= 25:005 /d with a total amplitude
of 0:
m
06 is also found in a straightforward way (the exat value of the frequeny was
determined after a rst prewhitening). The errors in frequeny orrespond to 0.003 /d,
the half width at half maximum of the peaks in the Fourier spetrum.
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Figure 2. Fourier spetrum of GSC 2583-00504.
After prewhitening for both frequenies, the rst harmoni of f
1
at 38:670 /d with
a total amplitude of 0:
m
02, was deteted in the subsequent periodogram (Fig. 3). The
asymmetri mean light urve phased with respet to the main frequeny is illustrated by
Fig. 4. Finally also the ombination f
1
+ f
2
= 44:339 /d is detetable in Fig. 3, with an
y
The Mira AP software is produed by Axiom Researh In.
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amplitude just below 0:
m
02. The signal-to-noise ratio of the latter frequeny is however
only 3.5.
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Figure 3. Fourier spetrum of GSC 2583-00504 after prewhitening for f
1
and f
2
.
The ratio of 0.7732 between the seond and the rst period may be estimated with an
auray of 0.0002 and agrees very well with the rst overtone-to-fundamental mode
period ratio as predited by the models for radially pulsating HADS (Petersen and
Christensen-Dalsgaard, 1996). GSC 2583-00504 is thus a new HADS and one of only
about a dozen double-mode HADS exhibiting radial pulsation known in the galaxy (M-
Namara, 2000, and Van Cauteren and Wils, 2001). Though the resemblane with SX Phe
is remarkable (Table 2), the amplitudes are smaller (fr. the semi-amplitudes A
0
and A
1
in Table 2). Another distint feature is that the period ratio P
1
=P
0
is lower. Petersen and
Christensen-Dalsgaard (1996) showed that the period ratio alone gives very little infor-
mation on a partiular variable star, exept for the very short period range (P
0
less than
0.07 days). From their Fig. 3 and the properties of the stars of Table 2 in MNamara
(2000), we may predit a low metal ontent for the new HADS, as there exists \a lear
separation in P
1
=P
0
after Z" in this period range.
In onlusion, the new ROTSE1 variable star has a very short main period (identied
as the fundamental radial mode) and a light urve fully reminisent of SX Phe, a double-
mode radial pulsator of Population II, but with a period ratio P
1
=P
0
whih is somewhat
lower. From a omparison with models and the known variables of this group, the new
HADS probably has a lower than normal metalliity, making it a prime andidate for a
double-mode radial pulsator of population II (or SX Phoeniis star) (not a member of a
globular luster). To hek this assumption no information is however available in the
literature to our knowledge. Therefore a photometri olour index related to metal on-
tent (Z) suh as m
1
(Stromgren system) or m
2
(Geneva system) or, even better, a areful
abundane analysis, would be most needed. Also, additional observations to rene the
auray of the frequeny determinations and the period ratio are planned in the future.
Aknowledgements: P. Lampens aknowledges support from the Fund for Sienti
Researh (FWO) - Flanders (Belgium) through projet G.0178.02. P. Van Cauteren is
grateful to the Royal Observatory of Belgium for putting at his disposal material aquired
by the same FWO projet. Part of these data were aquired with equipment purhased
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Figure 4. Phased light urve with respet to the main frequeny.
Table 2. Comparison between SX Phe and the new HADS.
Star logP
0
A
0
logP
1
A
1
P
1
=P
0
Z
SX Phe -1.260
1
0.279
1
-1.369
1
0.099
1
0:77819 0:00001
2
0.0007
3
new HADS -1.286 0.083 -1.398 0.029 0:7732 0:0002 ?
1
Rolland et al., 1991
2
Coates et al., 1982
3
MNamara, 2000
thanks to a researh fund naned by the Belgian National Lottery (1999). This researh
has made use of the VizieR database operated at the Centre de Donnees Astronomiques
(Strasbourg) in Frane.
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
G

UROL, B.; G

URDEMIR, L.; CAGLAR, A.; KIRCA, M.; AKCAY, U.; TUNC , A.; ELMAS, T.
Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department 06100, Tandogan, Ankara,
Turkey; e-mail: birolastro1.siene.ankara.edu.tr
Observatory and telesope:
30-m Maksutov telesope of the Ankara University Observatory.
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier.
Method of data redution:
Redution of the observations were made in the usual way (Hardie, 1962).
Method of minimum determination:
Times of minima were determined by the method of Kwee and van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
CN And EW/KW 00 20 31 +40 13 34 BD+39 0069 50698.9591 0.46279372 1
OO Aql EW/DW: 19 48 13 +09 18 33 BD+08 4220 49193.44180 0.5067888 2
VW Boo EW/KW 14 17 26 +12 34 04 BD+13 2777 31173.4297 0.34232143 3
44i Boo EW 15 03 47 +47 39 14 BD+50 2126 39852.4644 0.2678176 4
V523 Cas EW/KW 00 40 05 +50 14 22 BD+49 0160 46708.7706 0.23368973 5
AM Leo EW/KW 11 02 11 +09 53 43 BD+10 2235 39936.8217 0.36579760 6
UV Leo EA/DW 10 38 21 +14 16 04 BD+14 2277 38440.72633 0.60008478 7
V839 Oph EW/KW 18 09 21 +09 09 04 BD+09 3584 49536.39151 0.40900516 8
BX Peg EW/DW: 21 38 53 +26 42 23 BD+25 4584 45651.3218 0.28042064 9
HW Vir EA/D 12 44 21  08 40 30 BD 08 3411 48294.886472 0.11671953 10
Soure(s) of the ephemeris:
1.: Dwora (2003)
2.: Demiran and Gurol (1996)
3.: Binnendijk (1973)
4.: Rovithis and Rovithis-Livaniou (1990)
5.: Same et al. (2001)
6.: Demiran et al. (1992)
7.: Rafert (1982)
8.: Akaln and Derman (1997)
9.: Same (1990)
10.: Gurol (1994)
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
CN And 52185.42165 0.00019 I B  0.0830 Gd-Cg
52185.42196 0.00024 I V  0.0827 Gd-Cg
OO Aql 52514.44841 0.00021 I U +0.0196 Gd-Kr
52514.45084 0.00016 I B +0.0220 Gd-Kr
52514.45026 0.00033 I V +0.0214 Gd-Kr
VW Boo 52794.39645 0.00013 I B  0.0548 Cg-Gd
52794.39815 0.00013 I V  0.0531 Cg-Gd
44i Boo 52024.40249 0.00012 II B +0.0299 Gd-Ak
52024.40244 0.00032 II B +0.0298 Gd-Ak
V523 Cas 52110.45530 0.00009 II B +0.0231 Gd-Cg
52110.45606 0.00045 II V +0.0238 Gd-Cg
52113.49366 0.00018 II B +0.0235 Gd
52113.49298 0.00013 II V +0.0228 Gd
52164.32051 0.00023 I B +0.0224 Gd-Cg
52164.32171 0.00054 I V +0.0236 Gd-Cg
52164.43830 0.00028 II B +0.0234 Gd-Kr
52164.43805 0.00030 II V +0.0231 Gd-Kr
52164.55616 0.00070 I B +0.0244 Gd-Cg
52164.55668 0.00062 I V +0.0249 Gd-Cg
52577.37302 0.00020 II B +0.0253 Gd-Ak
52577.37292 0.00018 II V +0.0252 Gd-Ak
52577.49068 0.00026 I B +0.0261 Gd-Ak
52577.49096 0.00019 I V +0.0264 Gd-Ak
AM Leo 52339.37439 0.00014 I U +0.0022 Gd-Ak
52339.37447 0.00064 I B +0.0022 Gd-Ak
52339.37321 0.00060 I V +0.0010 Gd-Ak
52339.55346 0.00014 II B  0.0017 Gd-Ak
52339.55321 0.00023 II V  0.0019 Gd-Ak
UV Leo 52796.27241 0.00020 I B +0.01348 Cg-Ak
52796.27256 0.00034 I V  0.01363 Cg-Ak
V839 Oph 52091.42968 0.00035 I U +0.0443 Gd
52091.43135 0.00011 I B +0.0460 Gd
52091.43113 0.00017 I V +0.0458 Gd
BX Peg 52815.44997 0.00020 I B  0.0583 Gd
52815.44686 0.00018 I V  0.0615 Gd-El
HW Vir 51627.46019 0.00032 I B  0.0023 Gr-Gd
51627.46021 0.00038 I V  0.0023 Gr-Gd
51627.51807 0.00065 II B  0.0028 Gr-Gd
51627.51876 0.00058 II V  0.0021 Gr-Gd
52353.45546 0.00043 I U  0.0025 Gd-Tn
52353.45522 0.00037 I B  0.0027 Gd-Tn
52353.45529 0.00040 I V  0.0027 Gd-Tn
52724.39018 0.00036 I B  0.0025 Cg-Tn
52724.39021 0.00043 I V  0.0024 Cg-Tn
52724.50683 0.00038 I B  0.0025 Cg-Tn
52724.50696 0.00040 I V  0.0024 Cg-Tn
52759.40634 0.00057 I B  0.0022 Cg-Tn
52759.40620 0.00048 I V  0.0023 Cg-Tn
Explanation of the remarks in the table:
Gr: B. Gurol, Gd: L. Gurdemir, Kr: M. Kra, Ak: U. Akay, Cg: A. Caglar, Tn:
A. Tun, El: T. Elmas
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PERIOD CHANGE IN AN RS CVn BINARY - WHAT DRIVES CF Tu?
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CF Tu is an RS CVn elipsing binary of period 2.8 d. Its orbital period hanges, as
was rst noted by Thompson, Coates and Anders (1991) and further disussed by Anders
et al (1999) in terms of the mehanism proposed by Applegate (1992) for orbital period
modulation of ative lose binaries. Anders et al. (1999) predited that this mehanism
would probably lead to a period shift for CF Tu in the subsequent two years, and an
inrease in the spot-wave amplitude for the ooler stellar omponent.
We have timed two primary elipses for CF Tu in early 2000, via CCD photometry
at Monash University, and have also obtained high-resolution spetra taken nine hours
apart in 2002 June, as servie observations using the University College London Ehelle
Spetrograph (UCLES) at the oude fous of the Anglo Australian Telesope (AAT).
Initial measurements of the radial veloities of the stellar omponents using these spetra
gives another epoh of primary elipse.
The observations of 2000 yield an epoh of HJD 2451605.0990.003, and those of 2002
June HJD 2452452.7420.020. The seond value was obtained independently by two of
us, using ross-orrelations between the spetrum of CF Tu and that of a radial-veloity
standard star ( Hyi). The Helioentri radial veloities of the hotter star were determined
to a preision of 2.0 km/s (sample standard deviation), whih leads to a preision of 0.007
in the orbital phase, and whih orresponds in time to 0.02 d. The radial veloity was
onverted to orbital phase using ts to the radial-veloity data of Collier Cameron (1987)
and Balona (1987).
The gure shows the O   C graph for CF Tu using the ephemeris given in Anders
et al. (1999): 2444219.270 + 2.797715  E. The latest two data are obtained as above,
the remainder are from Anders et al. (1999). The predited shift in period has learly
not happened. The period remained essentially onstant at 2.797492 d from about 1995
to mid 2002. Based on this information the urrent ephemeris would be: 2450351.825 +
2.797492  E.
Clearly, more elipse timings and multiolour photometry are needed for this interesting
binary, so that the mehanisms involved in its period hanges an be better understood.
We enourage southern observers to inlude this system on their observing programmes.
We thank the AAO for the UCLES servie observations used to obtain the radial
veloity measurements, whih were arried out by S. Ryder. The spetral analysis was
performed using the IRAF pakage from the US National Optial Astronomy Observato-
ries.
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Figure 1. The O-C diagram for CF Tu from 1978 to 2002
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MULTICOLOR OBSERVATIONS OF THE PRIMARY AND SECONDARY
ECLIPSES OF OW GEMINORUM
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Uniwersytet Miko laja Kopernika, Centrum Astronomii, ul. Gagarina 11, Pl-87-100 Torun, Poland;
e-mail: mamikoastri.uni.torun.pl (MM); 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OW Gem is a unique, long-period, well-detahed, elipsing binary system, omposed of
two evolved supergiant stars. Their spetrosopi orbits are well known (GriÆn & Duquen-
noy, 1993). The orbital period derived from observations of 11 elipses between 1902 and
1991 is 1258.59 days, i.e. about 3.45 years (Williams & Kaiser, 1991). GriÆn (1993)
desribed 8 similar long-period systems, ontaining two omparable giants with known
spetrosopi orbits, but only OW Gem shows elipses, thus it remains the only system
with preisely known masses for both omponents.
Terrell et al. (1994) mounted an international photoeletri ampaign to observe this
star during primary and seondary elipses in 1995. We answered their appeal but unfor-
tunately, the analysis of this ampaign exlude our photometri data (Kaiser et al., 2002).
In 1995 we observed OW Gem in UBVri bands with the 60 m Cassegrain reetor at
Piwnie Observatory near Torun (Poland). We used a single-hannel diaphragm photome-
ter with an unrefrigerated EMI 9558B photomultiplier. Our UBV response urves were
very lose to the standard Johnson's system, whereas our broad ri bands had signiantly
shorter mean wavelengths: 6390

A and 7420

A, respetively. HDE 258848 was hosen as
a omparison star and GSC 1332:0578 as a hek star, both suggested by Terrell et al.
(1994). The auray of our measurements was about 0:
m
03 in U, 0:
m
02 in BVr and
0:
m
01 in i bands. Our observations during the primary elipse in 1995 are presented in
Fig. 1. Unfortunately, we only obtained a few observational points around the seondary
elipse in late 1995.
One year ago, Derekas et al. (2002) reminded us again of this star by their observations
of the primary elipse at the turn of 2001=2002. So we deided to observe the seondary
elipse, whih took plae only a few months later, in Otober 2002, thanks to the large
orbital eentriity (e = 0:52). Before the publiation of Kaiser et al. (2002), only three V
measurements, 0:
m
1 below the average brightness of the star outside the elipse (Williams,
1989), were known as photometri signs of the seondary elipse.
In 2002, we made 24 measurements during 22 nights between Sept. 2 and De. 9
whih gave quite a good time overage of the seondary elipse. The data were obtained
with the same telesope equipped with a ooled Burle/RCA C31034 photomultiplier.
The standard Johnson-Cousins UBV(RI)
C
system and two intermediate-band interferene
lters (FWHM  100

A), \h"(loated at H

) and \"(loated in the ontinuum around
4804

A) were used.
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Figure 1. The UBVri light urves of OW Gem during the primary elipse in 1995 with the best t
model (T
hot
= 7100K; T
ool
= 4950K; i = 89
Æ
). The neighbouring urves are shown with dierent (lled
and open) irles for larity.
Figure 2. The UBV(RI)
C
light urves of OW Gem during the seondary elipse in 2002 with the best
t model (T
hot
= 7100K; T
ool
= 4950K; i = 89
Æ
). The neighbouring urves are shown with dierent
(lled and open) irles. Crosses in the V light urve orrespond to Williams' (1989) observations
shifted to epoh 2002 with period 1258:
d
59.
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The auray of our measurements was 0:
m
03 in \h" and \", 0:
m
02 in UBVR
C
and 0:
m
01 in I
C
bands. The same omparison and hek stars were utilized as in 1995.
Fig. 2. presents our light urves of the seondary elipse. The time of the mid-elipse
was in an agreement with the ephemeris given by Williams (1989). The depth of the
elipse inreases with inreasing wavelength from about 0:
m
08 in the B up to 0:
m
2 in the
I
C
. Our data obtained during the primary elipse in 1995 (Fig. 1) and espeially during
the seondary elipse in 2002 (Fig. 2) are good omplements of the observations previously
olleted by Kaiser et al. (2002) and Derekas et al. (2002).
We have tried to t a very simple model to our light urves. The sizes of both stars were
xed at values given by GriÆn & Duquennoy (1993): R
hot
= 30R

and R
ool
= 35R

.
The limb darkening was negleted and stellar uxes were approximated as blakbodies.
The adjustable parameters were the eetive temperatures of the hotter (T
hot
) and the
ooler (T
ool
) omponents and the impat parameter D whih measures the projeted
distane between the entres of stellar diss in the mid-elipse point. We took the timings
from Kaiser et al. (2002): JD 2449760.6 for the primary in 1995 and JD 2452570.9 for
the seondary in 2002.
Figure 3. The best ts of orbital inlination i = i
o
found for the primary (ontinuous lines) and
i = i
tr
for the seondary (dashed lines) elipses. Partiular lines are signed by the temperature of the
hotter omponent T
hot
. The most probable solutions (thik line) are denoted by intersetions between
lines orresponding to opposite elipses (when temperatures and inlination derived from both minima
are the same).
We have adopted three reasonable temperatures T
hot
for the F2 Ib-II omponent:
6800K, 7100K, 7400K. The temperature of the G8 IIb omponent T
ool
has been hanged
from 4500 K to 5500 K with a step of 100K. For eah pair of suh temperatures we
have found an impat parameter D giving the best t to our observation in all UBVri or
UBV(RI)
C
bands simultaneously. As a best t riterion we used the minimum of the sum
of normalized standard deviations in ve bands 
e
U
=
o
U
+
e
B
=
o
B
+
e
V
=
o
V
+
e
r=R
C
=
o
r=R
C
+

e
i=I
C
=
o
i=I
C
, where indies `e' and `o' orrespond to ts during and outside the elipse,
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respetively. The narrow lters h and  were omitted in these alulations in order to
keep the same weights for both minima.
The spetrosopi orbit of GriÆn & Duquennoy (1993) gives the distane between
the stars during transit to be about twie that during the oultation: r
o
= 0:553a
and r
tr
= 1:096a, where a is semi-major axis. The orbital inlination i an be derived
separately for eah elipse:
tan i
o
=
r
o
sin i
D
o
=
0:553a sin i
D
o
tan i
tr
=
r
tr
sin i
D
tr
=
1:096a sin i
D
tr
where D
o
and D
tr
are impat parameters during the oultation and transit, respetively.
Adopting a projeted semi-major axis a sin i = 1052R

(GriÆn & Duquennoy, 1993)
we have found the inlination for dierent stellar temperatures tted to both elipses
separately (Fig. 3). Of ourse, the inlination obtained from primary and seondary
elipses must be the same, i.e. i = i
o
= i
tr
. This requirement orresponds to that shown
in Fig. 3 at the intersetion between the solutions i = i
o
(T
hot
; T
ool
) and i = i
tr
(T
hot
; T
ool
)
for oultation (primary) and transition (seondary), respetively. As a result, the orbital
inlination i = 89
Æ
is almost onstant and independent of the stellar temperatures . This
is a onsequene of arbitrary assumed stellar dimensions from GriÆn & Duquennoy (1993)
who found the same inlination. They also estimated temperatures of both omponents of
7100K and 4800K. Nevertheless, our alulations show the temperature ratio T
hot
=T
ool

1:43 0:01, whih is signiantly smaller than 7100=4800  1:48. Based on our values
the seondary omponent is likely to be hotter (about 4900  5000K) whih agrees with
the suggestion by Derekas et al. (2002). Syntheti light urves for our most probable
parameters are presented together with observations in Figs. 1 and 2.
We will searh for better radii of both stars with the Wilson-Devinney ode, inluding
limb darkenings and models of stellar atmospheres for the alulations. Unfortunately,
we need more and better observations outside the elipses, in partiular, lose to the
periastron where small deformations of stars annot be exluded. Additionally, hot and
ool spots on the supergiants' onvetive surfaes are very likely, whih an signiantly
aets the solutions.
A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Dr. Laszlo Kiss for their English improvements in the text. This study was supported by
KBN grant No 5 P03D 003 20.
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ELEMENTS FOR 5 VARIABLE STARS
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The disovery of the variability of these stars has been reported by Homeister (1968),
Morgenroth (1934, 1935) and Ross (1927) a long while ago; nevertheless there were no
ephemerides published until today. Photographi plates of a eld around  Oph, taken
with the Sonneberg Observatory 40m Astrograph during the years 1964-1994, were used
to determine the type of variability as well as rst elements (see Table 1). The elements
listed below were obtained by means of least-squares solutions. Photographi amplitudes
were derived with respet to magnitudes of the omparison stars given in Table 3. Indi-
vidual data are available upon request.
Remarks:
NSV 8001
This star is known to be an infrared soure (IRAS 16490 +0823). The variability was
also onrmed by the ROTSE experiment (ROTSE1 J 165124.98 + 081853.8; Akerlof et
al., 2000) but no period ould be derived. The shape of the light urve varies.
NSV 8184
Obviously the period varies. Elements given below are at least valid for an interval
of JD 2442900-2449500. Unfortunately there were not enough older plates available to
determine date of the period hange as well as the value of the period ating in the time
before the interval mentioned above.
This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,
Frane.
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Figure 1. Light urve of NSV 8001 Figure 2. Light urve of NSV 8095
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Figure 3. Light urve of NSV 8097. Triangles
denote observations fainter than 15:
m
9
Figure 4. Light urve of NSV 8132
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Figure 5. Light urve of NSV 8184 (JD 2442924-
2449488)
Figure 6. (O   C) diagram for NSV 8184
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Table 1. Summary of this paper
Star Type Epoh Period Max. Min. M m No. of
2400000+ (day) Plates
NSV 8001 M 42935.0 260.98 12:
m
9 15:
m
6 0:
p
30 164
4.2 .36
NSV 8095 SRa 44024.5 101.21 13:
m
6 15:
m
1 249
2.2 .07
NSV 8097 M 45065.7 279.22 13:
m
0 >15:
m
9 152
9.8 .72
NSV 8132 RRab 44704.498 0.50480515 13:
m
2 14:
m
4 0:
p
17 249
7 72
NSV 8184 RR 44374.383 0.38749054 14:
m
1 14:
m
5 146
4 71 (217 total)
Table 2. Individual maxima and O   C values aording to the elements derived in this paper
Star JD (max.)

Epoh O   C Star JD (max.)

Epoh O   C
NSV 8001 38495  17  3.3 NSV 8132 39284.422  10737 0.017
39286  14 4.7 39287.453  10731 0.019
39537  13  5.2 39288.461  10729 0.018
42953 0 18.0 39293.497  10719 0.006
44757 7  4.9 39615.549  10081  0.008
45003 8  19.8 44704.491 0  0.007
45810 11 4.2 44749.419 89  0.006
46595 14 6.3 45441.498 1460  0.015
NSV 8095 39266  47  1.6 45854.459 2278 0.015
44024 0  0.5 46173.487 2910 0.006
45441 14  0.4 NSV 8184 38521.480  15105 0.141
45854 18 7.7 39284.422  13136 0.114
47770 37 0.7 44266.666  278 0.005
48067 40  5.9 44346.479  72  0.005
NSV 8097 38642  23  1.7 44372.438  5  0.008
45077 0 11.3 44374.398 0 0.015
46173 4  9.6 44732.432 924 0.007
NSV 8132 38553.465  12185 0.018 45104.417 1884 0.001
38555.466  12181 0.000 45822.429 3737  0.007
38556.466  12179  0.010 46173.487 4643  0.015
38557.467  12177  0.018 49154.458 12336  0.009
38882.544  11533  0.036 49488.498 13198 0.015

Helioentri times for the RR Lyr variables
Referenes:
Akerlof, C. et al., 2000, Astron. Journal, 119, 1901
Homeister, C., 1968, Astron. Nahr., 290, 277
Morgenroth, O., 1934, Astron. Nahr., 252, 389
Morgenroth, O., 1935, Astron. Nahr., 254, 369
Ross, F. E., 1927, Astron. Journal, 37, 155
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Table 3. Comparison stars and ross referenes
NSV 8001 NSV 8095
ROSS 208 ROSS 210
GSC 975.1093 GSC 976.1649
Comp. No. GSC m

GSC m

1 975.0578 12:
m
7 976.0814 12:
m
9
2 975.0289 13:
m
3 976.1546 13:
m
9
3 975.0695 13:
m
3 976.1023 14:
m
0
4 975.0209 14:
m
8 976.1645 14:
m
8
5 975.0700 15:
m
3 976.1234 15:
m
2
NSV 8097 NSV 8132
67.1934 487.1934
GSC 393.1531 GSC 976.1682
Comp. No. GSC/USNO m

GSC m

1 406.3241 12:
m
7 976.0868 13:
m
2
2 393.1517 13:
m
5 976.1285 14:
m
3
3 393.1891 13:
m
6 976.0436 14:
m
4
4 393.1293 14:
m
6
5 393.1281 14:
m
9
6 0900-09185651 16:
m
3
NSV 8184
S 10327
GSC 410.1238
Comp. No. GSC m

1 410.1498 14:
m
0
2 410.0316 14:
m
5

Magnitudes refer to the B values of the USNO A2.0 atalogue
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A NEW EUVE-DETECTED FLARE STAR (EUVE J0613 23.9B)
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Extreme Ultraviolet Explorer (EUVE) observations have provided detailed spetro-
sopi and timing studies of several are stars, inluding AU Mi (Cully et al., 1993),
AD Leo (Hawley et al., 1995), and EQ Peg (Monsignori-Fossi et al., 1995).
In this bulletin, we present the EUVE and optial follow-up observations of a newly
deteted are star. This star was serendipitously disovered during an EUVE observation
of the G star HD 43162 as part of the analysis for the 3rd EUVE Right Angle Program
Catalog (Christian, 2002). Analysis of the EUVE spetra obtained during the largest
are (Fe XIX{XXIV emission and a strong 300{650

A ontinuum) have been presented
elsewhere (Christian et al., 2003). We present optial spetrosopy and results obtained
at MT Stromlo Observatory to identify the optial ounterpart in x 1, and the long-term
EUVE Deep Survey light-urves in x 2.
There were 14 EUVE observations of EUVE J0613 23.9 between 20 Ot 2000 and
08 De 2000, and we obtained the EUVE data les from the Multimission arhive at
Spae Telesope. We analysed all observations, but onentrated on the 9 observations
that obtained data with the Deep Survey (DS; 60{200

A) instrument. Two soures were
learly visible in the DS image of EUVE J0613 23.9, with a 2nd soure 2:
0
5 SE of the
guest observer target, HD 43162, whih we all EUVE J0613 23.9B. We show the EUVE
DS image from the 22 Ot 2000 observation in Figure 1a.
Searhing of the SIMBAD database revealed no atalogued late-type stars near the
EUVE-measured position of EUVE J0613 23.9B, and we obtained optial spetra of the
soure nearest this position. The optial nding hart for the eld entered on HD 43162
is shown in Figure 1b. Surprisingly there is a soure within 23
00
of HD 43162 for whih we
also obtained an optial spetrum. This soure oinides with 1RXS J061345.1 235205
(within 5
00
). The optial observations were onduted on 14 September 2002 using the
Cassegrain spetrograph at the 74 inh telesope at Mount Stromlo Observatory. We
used the 300 line/mm grating blazed at 5000

A and the 2k4k CCD amera binned
2  2. We obtained frequent omparison FeAr ar exposures of 120 se and FeNe ar
exposures of 5 se. The spetra extend from 3900 to 7500

A with a dispersion of 2.83

A
per pixel, and spetral resolution of  8

A. The images were bias-subtrated and at-
elded. The extrated spetra were ux-alibrated with the standard Feige 110, and
wavelength-alibrated using NOAO's IRAF routines.
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(5 arcmin)
E
N
EUVE J0613-23.9B
EUVE J0613-23.9 EUVE J0613-23.9
1RXS J061345.1-235205
HD 43162
EUVE J0613-23.9B
Figure 1. (left) EUVE Deep Survey image of EUVE J0613 23.9 from the 22 Ot 2000 observation.
The new soure, labelled EUVE J0613 23.9B an learly be seen 2.5
0
south of EUVE J0613 23.9.
Eah arrow is 5
0
in length. (right) The DSS I-band (10
0
 10
0
) optial nding hart of the EUVE
J0613 23.9 eld entered on position of HD 43162. The EUVE positional unertainty (60
00
) is indiated
with a irle, and the andidates for EUVE J0613 23.9B and 1RXS J061345.1 235205 are indiated.
In the EUVE image, HD 43162 and 1RXS J061345.1 235205 are not resolved.
The optial spetra of EUVE J0613-23.9B and 1RXS J061345.1 235205 show the
moleular bands typial of late M-type stars. These spetra also show the Balmer series
in emission as seen for ative late-type stars seleted from EUVE and ROSAT surveys.
We present the measured strength and equivalent widths of the Balmer lines along with
the depth of the TiO moleular band in Table 3. We used the strength of the TiO band
at 7050

A to determine the spetral types and absolute magnitudes using the relations
given by Reid et al. 1995. The 7050

A band is denoted as \TiO5" in the Reid et al.
paper, and has upper and lower wavelength ranges of 7042 7046

A and 7126 7135

A,
respetively. We derived a spetral type of dM3.5e (M
V
= 11:
m
9) for EUVE J0613 23.9B
and dM4e (M
V
= 12:
m
2) for 1RXS J061345.1 235205.
Apparent visual magnitudes were alulated from the spetra using the IRAF SBANDS
routine, giving visual magnitudes (m
v
) of 12.7 and 12.5 for EUVE J0613 23.9B and
1RXS J061345.1 235205, respetively. Using these visual magnitudes and the absolute
magnitudes from the Ti05 bands we alulated distanes to EUVE J0613 23.9B and
1RXS J061345.1 235205 of 15
+5
 4
and 12
+4
 3
p, respetively. The 0.5 mag unertainty in
the absolute magnitude derived from the TiO band (Reid et al., 1995) dominates the
unertainty in m
v
, whih we onservatively estimate at 0.2 magnitudes. The parallax for
HD 43162 gives a distane of 16.7 p (Perryman et al., 1997) and further observations are
needed to determine if it and 1RXS J061345.1 235205 form a physial pair.
We present the DS Lexan (60{200

A) light urves for EUVE J0613 23.9B and
EUVE J0613 23.9 in Figure 3. The light urve of EUVE J0613 23.9 may be dominated
by EUV emission from 1RXS J061345.1 235205, but it and HD 43162 are not resolved
by EUVE. The EUVE J0613 23.9B Lexan light urve learly shows a strong are rising
above quiesent near MJD 51839.9. We then examined the are light urve on a smaller
time-sale and present the DS Lexan light urve in Figure 4 using 200 se bins. The
are had a peak ount rate of 3.240.13 ounts se
 1
, over 200-times that of the pre-are
quiesent ount rate. The rise time of the are is less than 1 kse and the deay time is
28 kse. The are deay e-folding time-sale is short, at 3 kse. We also present the
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Figure 2. The optial spetra in the 3900 7300

A range taken with the MSO 74 inh, for a. (top)
EUVE J0613 23.9B, b. (middle) 1RXS J061345.1 235205, and . (bottom) HD 43162.
Figure 3. EUVE Deep Survey Lexan(60{200

A) light urves of the entire observation for: (top) EUVE
J0613 23.9B and (bottom) EUVE J0613 23.9. Bin sizes are 2000 seonds (the nighttime portion of an
EUVE orbit).
Figure 4. The EUVE DS light urve of EUVE J0613 23.9B with a bin size of 200 seonds.
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Observed Optial Line Fluxes and Equivalent Widths
EUVE J0613 23.9B 1RXS J061345.1 235205
RA J2000: 06 13 47.2 06 13 45.4
DEC J2000:  23 54 26  23 52 09
Line uxes (10
 14
erg m
 2
s
 1
):
Ca K 5.3 7.8
Ca H (+H) 11.0 7.7
H 40.0 42.0
H 17.0 12.4
H 12.4 10.0
HÆ 8.6 4.8
Equivalent widths (

A):
Ca K 12.3 19.5
Ca H (+H) 18.7 14.8
H 6.0 5.3
H 9.4 6.3
H 13.8 12.3
HÆ 12.4 7.3
TiO (7050

A) 0.44 0.42
Sp. Type dM3.5e dM4e
m
v
12.7 12.5
M
v
11.9 12.2
d (p) 15
+5
 4
12
+4
 3
DS Lexan ount rates using a 200 seond time bin in a table whih is available at the
IBVS-website as 5447-t2.txt. There was a seond smaller are on Ot 26 (MJD 51843.3)
with peak ount rate of 0.250.09 ounts se
 1
, 13 times less than the larger are. This
smaller are was only a fator of 3 over the quiesent emission and had a rise time of
1 kse and a deay time of only 5 kse.
Aknowledgements: This researh has made use of the SIMBAD database, operated
at CDS, Strasbourg, Frane, the NASA/IPAC Extragalati database (NED), whih is
operated by the Jet Propulsion Laboratory, California Institute of Tehnology, under on-
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hive Researh Center
(HEASARC), provided by NASA's Goddard Spae Flight Center. The EUVE Deep Sur-
vey data sets were obtained from the Multimission Ar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e Telesope Siene
Institute (MAST). STS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iation of Universities for Researh in
Astronomy, In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t NAS5-26555. Support for MAST for non-HST
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ON TWO UNSTUDIED LARGE-AMPLITUDE VARIABLES
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Name of the objet:
DT So = HV 4223 = CoD{26
Æ
11583
Equatorial oordinates: Equinox:
R.A.= 16
h
49
m
55:
s
34 DEC.= {26
Æ
25
0
26:
00
7 2000
Observatory and telesope:
Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrograph
Detetor: Photoplate
Filter(s): None
Transformed to a standard system: B
pg
Standard stars (eld) used: Based upon omparison stars from
the US Naval Observatory B1.0
atalog
Date(s) of the observation(s):
JD 2437130{2448454
Availability of the data:
Upon request
Type of variability: M
2 IBVS 5448
Remarks:
The variable star DT So (HV 4223) was disovered by I. Woods (Swope, 1928).
Variability between 15:
m
2 and fainter than 16:
m
5 pg was announed. Swope (1932)
published a low-quality nding hart. No detailed study of the star was ever pub-
lished. During our work on the new version of the GCVS with improved oordinates
(f. Samus et al., 2002, 2003), we found the star due to its large-amplitude vari-
ability on images of digitized surveys available by Internet. The star is bright
(J = 8:548, H = 7:655, K = 7:189) in the 2MASS atalog (Cutri et al., 2003).
It is denitely CoD{26
Æ
11583, though this identiation was not suggested earlier
either by GCVS or by SIMBAD. We estimated the star on 74 astrograph plates; 2
additional blue-light estimates were made on images from the US Naval Observa-
tory Image and Catalog Arhive. The star is beyond doubt a Mira, its magnitude
in maximum light is 14:
m
1, whereas in minimum it is 18:
m
0 or fainter. The light
elements are: Max = JD2448426 + 227:
d
0  E. The nding hart is presented in
Fig. 1 (left panel), the light urve is given in Fig. 2.
Figure 1. The nding harts for DT So (left) and DV So (right). Both harts show 5
0
 5
0
DSS-II
elds, in red light.
Figure 2. The light urve for DT So. The symbol \v" means that the star was fainter than shown.
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Name of the objet:
DV So = HV 4225
Equatorial oordinates: Equinox:
R.A.= 16
h
50
m
27:
s
88 DEC.= {28
Æ
07
0
58:
00
2 2000
Observatory and telesope:
Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrograph
Detetor: Photoplate
Filter(s): None
Transformed to a standard system: B
pg
Standard stars (eld) used: Based upon omparison stars from
the US Naval Observatory B1.0
atalog
Date(s) of the observation(s):
JD 2437109{2448454
Availability of the data:
Upon request
Type of variability: UG:
Remarks:
The variable star DV So (HV 4225) was disovered by Swope (1928). Variability
between 14:
m
5 and fainter than 16:
m
5 pg was announed, with a possible period
about 28 days. Swope (1932) published a low-quality nding hart. No detailed
study of the star was ever published. During our work on the new version of the
GCVS with improved oordinates (f. Samus et al., 2002, 2003), we found the
star due to its variability on images of digitized surveys available by Internet. We
estimated the star on 85 astrograph plates; 3 additional blue-light estimates were
made on images from the US Naval Observatory Image and Catalog Arhive. The
star is not red, with J = 14:602, H = 14:405, K = 14:306 in the 2MASS atalog
(Cutri et al., 2003). Its olor index estimated from POSS-I images is B  R = 0:1;
however, the star was not in quiesene at that time (see Table 1) and ould hange
its brightness during the interval between mid-exposures of POSS-I red and blue
plates (about an hour). We do not onrm the 28-day period reported by Swope
(1928). DV So is most probably a atalysmi variable (UG type). Its magnitude
in maximum is 13:
m
8 B
pg
; from USNO Arhive images, its magnitude in minimum
is 18:
m
4 B
pg
or fainter. We deteted 8 outbursts (with only one to four observations
per outburst, thus we annot onstrut a reliable outburst light urve) making the
star brighter than 16:
m
0. The star is also brighter than 16:
m
0 on two of the three
blue-light images in the USNO Arhive. The 10 brightenings are listed in Table 1,
those from the USNO Arhive are marked with asterisks after their numbers. The
limited material does not permit us to derive the outburst reurrene yle, but
the outbursts seem to be not very rare. The star is brighter than 16
m
on 16 of the
85 astrograph plates (19%), not quite typial of a U Gem variable. It denitely
deserves a further detailed study. The nding hart is presented in Fig. 1 (right
panel).
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Table 1. The 10 deteted brightenings of DV So
No. JD24... B
pg
No. JD24... B
pg
#1* 35956.478 15.8 #7 46240.472 15.3
46256.371 < 16:2
#2 38940.368 14.9
#8 46944.457 15.9
#3* 42268.400 15.4 46945.450 15.2
46977.348 < 17:2
#4 44430.360 15.7
44435.337 < 17:0 #9 47716.335 14.3
47717.350 14.2
#5 45494.429 < 16:2 47740.342 15.2
45496.418 16.0
45496.450 15.5 #10 48029.435 < 16:7
45499.411 14.9 48033.444 14.7
45523.376 < 16:2 48034.466 14.1
48035.408 14.2
#6 45876.361 < 16:2 48037.393 13.8
45884.373 14.2
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BRIGHTNESS VARIATIONS OF SAO 84309
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The study of stars with ative regions may further our understanding of the so-
lar dynamo. These stars an be disovered by searhing for X-ray soures with peri-
odi photometri variations. The star SAO 84309 is atalogued as the X-ray soure
1RXSJ162013.2+243606 by the ROSAT satellite (Voges et al., 1999). It is listed in the
TYCHO Catalogue (ESA, 1997) as TYC 2047-320-1, whih gives its parallax as 7  14
mas, its V as 9:60 :02, its B as 10:91 :04 and its (B   V ) as 1:11 :04. 2MASS mea-
surements of SAO 84309 reveal that J=7.55, H=6.99 and K=6.83 all with an unertainty
of 0:02. All these olour measurements are onsistent with a spetral lass of K5V1 or
K2III2. A K5V star would have a parallax of about 36 mas so the giant lassiation
is muh more likely.
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Figure 1. Finder hart labelled with the GSC identiation numbers from region 2047. 320 is
SAO 84309.
The observations were made with the University of Vitoria automated 0.5m telesope,
VRI lters and Star I CCD, and redued in a fashion similar to that desribed in Robb
and Greimel (1999). The eld of stars observed is shown in Figure 1.
2 IBVS 5449
Table 1: Stars observed in the eld of SAO 84309=GSC 2047-320
Star R.A. De. GSC R Std Dev Std Dev  Std Dev
GSC Id J2000 J2000 Mag. Mag. Between Within (V-I) Between
0320 16
h
20
m
14
s
24
Æ
36
0
11
00
9.3 -1.536 0.045 0.004 0.513 0.063
0262 16
h
20
m
19
s
24
Æ
36
0
31
00
10.8 { { { { {
0994 16
h
20
m
08
s
24
Æ
35
0
53
00
14.3 3.891 0.012 0.046 1.462 0.043
1177 16
h
20
m
14
s
24
Æ
39
0
25
00
14.7 4.285 0.022 0.078 1.121 0.082
0049 16
h
20
m
20
s
24
Æ
38
0
19
00
12.7 2.376 0.005 0.013 0.341 0.007
0090 16
h
20
m
25
s
24
Æ
39
0
08
00
13.5 2.648 0.009 0.013 0.433 0.010
The Julian Dates of observation ({2452800) are 16-19R, 23R, 24R, 26R, 27R, 32R,
37-39VRI, 41-45VRI, 47VRI, 48VRI, and 50-56VRI. Table 1 lists the stars' identiation
numbers, positions and magnitudes from the Hubble Spae Telesope Guide Star Cata-
logue (GSC) (Jenkner et al., 1990) All observations were made using a lters idential to
the Johnson V and the Cousins RI, but were not transformed to the standard system.
Our dierential R and (V   I) magnitudes are alulated in the sense of the star
minus GSC 2047-262. Brightness variations during a night were measured by the standard
deviation of the dierential magnitudes and are listed for the most photometri night in
the last olumn as \Std Dev Within". A\Std Dev Within" one night of 0.004 sets an
upper limit on variations of an hourly timesale. For eah star the mean of the nightly
means is shown as R in Table 1. The standard deviation of the nightly means is a
measure of the night to night variations and is alled \Std Dev Between" in Table 1. The
smallest \Std Dev Between" is 0.005 magnitudes. This exellent photometry shows that
night to night variations in GSC 2047-262 must be less than a few millimagnitudes.
The star SAO 84309 did not vary signiantly in brightness during any night but had
obvious variations from night to night. The data were t with sine urves using Period98
(Sperl, 1998), and two periods were found to be signiant; 19.07 days and the rst
overtone (9.54 days) with amplitudes of 0.0588 and 0.0175 magnitudes respetively. Our
best estimate of the ephemeris is:
HJD of Maximum Brightness= 2452819:
d
8(9)+19:
d
1(2)E.
where the unertainty in eah nal digit is given in brakets. In Figure 2 the dierential
R
C
magnitudes are plotted as lled irles with the Period98 t plotted as a dark line.
The dierential V and I light urves are also plotted in Figure 2; shifted by an arbitrary
amount and with line segments onneting the observations. Also in Figure 2 we plot
the (V-I) showing a small but signiant variation, whih is indiative of an eetive
temperature hange during the last yle.
SAO 84309 has a light urve whih brightens more rapidly than it fades, so a possibility
is that the star is a pulsating star similar to the small amplitude epheid variables. The
light urve is almost idential in period, shape and amplitude to V1658 Aql = HD191616
(Robb et al., 2001). However both stars also have a K spetral type and are X-ray soures,
whih is not onsistent with Cepheid variability.
Stars with ative regions and/or spots suh as BY Dra or FK Comae stars an have
light urves of almost any shape. Light urve dierenes between the two rotations are
probably due to the ative regions' area and/or position hanges.
SAO 84309 seems to be a rotating, late type giant star with ative regions overing
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Figure 2. Dierential VRI and (V   I) ltered light urves of SAO 84309.
a signiant part of its surfae and energizing a hot orona produing X-rays. Further
spetral observations will be of interest to see if there is H emission as found in V1658 Aql.
Photometri observations will be important to tell if dierential rotation will modify the
period and/or shape of the light urve.
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V597 SCORPII AND ITS NEIGHBOUR: A DOUBLE MIRA STAR?
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The variable star V597 So (HV 10835) was disovered by Swope (1943) who had
lassied it as a Mira variable, with the light elements Max = 2429460 + 216
d
 E and
the photographi range from 14:
m
5 to fainter than 17:
m
0, and published a low-quality
photographi hart. During our work on the new version of the GCVS with improved
oordinates (f. Samus et al., 2002, 2003), we found two variable objets near the pub-
lished position of V597 So on images of the US Naval Observatory Image and Catalogue
Arhive. The existing nding hart did not permit us to deide whih of the stars was the
original Harvard variable, so we had to identify HV 10835 using the disoverer's notebooks
and plates of the Harvard staks.
The Figure shows the eld of V597 So on two sky survey images in red light, retrieved
from the USNO Image and Catalogue Arhive. The variability of two stars is quite
evident. Star 1 (R = 10:7, V = 15:66 in the GSC2.2 atalog) is the original V597 So =
HV 10835. Star 2 (R = 16:85, V = 17:06) is the new variable. Their oordinates, based
upon the GSC2.2 atalog, are the following.
V597 So = HV 10835 17
h
02
m
28:
s
44 {35
Æ
14
0
47:
00
8 (2000.0)
New variable 17
h
02
m
28:
s
84 {35
Æ
14
0
57:
00
1 (2000.0)
Thus, the two variables are only about 10
00
apart.
Note that, for the four red-light images (JD 2438559{2449097) available in the USNO
Image and Catalog Arhive, the phases omputed with the light elements for V597 So
from Swope (1943) are in a narrow range (0.912{0.125), whereas both stars exhibit strong
variations of brightness (within 10.8{12.7 R for V597 So and 14.6{16.1 R for the new
variable, roughly estimated using magnitudes of eld stars from the GSC2.2 atalog).
Thus, apparently the light elements are not quite valid for either of the stars.
Both stars are bright in the near-infrared range: in the 2MASS atalog, K = 5:943 for
V597 So and K = 5:348 for the new variable. The new variable is also present in the
IRAS Point Soure Catalog (IRAS 16591{3510). Its olors make it a possible arbon star
andidate.
In our opinion, both stars are probable Miras. The star assoiated with
IRAS 16591{3510 seems to be too faint for Harvard plates, but it is not exluded that,
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Figure 1. The eld of V597 So on two sky survey images in red light from the USNO Image and
Catalog Arhive. Left panel: epoh 1986.2847; right panel: epoh 1993.2991. North is on top, east is to
the left. The size of both images is 1
0
from north to south.
near epohs of its maximum, it ould ontaminate Swope's estimates for V597 So, thus
ausing insuÆient auray of the light elements in Swope (1943) (or even leading to
spurious elements).
The work of the GCVS team is supported, in part, by grants from the Russian Foun-
dation for Basi Researh (grant 02-02-16069), The Federal Sienti and Tehnologial
Program \Astronomy", the program \Unstable Proesses in Astronomy" of the Presidium
of Russian Aademy of Sienes, and the program of support for leading sienti shools
of Russia (grant NSh-389-2003-2). This researh has made use of the USNOFS Image and
Catalogue Arhive operated by the United States Naval Observatory, Flagsta Station
(http://www.nofs.navy.mil/data/fhpix/). Thanks are due to Dr. S.V. Antipin for
his assistane during the preparation of the manusript.
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The 77th Name-List of Variable Stars
The following orretions are needed to the list of identiations (Table 2).
V1657 Aql: the USNO identifiation should be USNO-A2.0 900-17903132
LY Dra: the SAO identifiation should be SAO 018231
DU Lyn: the AFGL identifiation should be AFGL 1187
OX Vir: the SAO identifiation should be SAO 138579
Thanks are due to Dr. F. Ohsenbein (Strasbourg) for turning our attention to the
mistakes.
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PHOTOMETRY OF HR 1817 AT TWO SITES WELL SEPARATED
IN LONGITUDE
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HR 1817 (HD 35850, HIP 25486) is a remarkably ative, young, relatively lose, rapidly
rotating, single solar-type star, whose relative brightness invites more intensive study
to help understand Sun-like stars. It has been estimated to have radius 1.18R

, mass
1.15M

, vsini 50km/s, distane 26.8 p and an age of  12Myr. This F7V star shows
intense X-ray, extreme ultraviolet (EUV) emission and strong lithium abundane. (f.
e.g. Tagliaferri et al., 1997; Gagne et al., 1999). EUV data suggest that HR 1817 is in a
state of ontinuous low-amplitude aring (Mathioudakis & Mullan, 1999; Zukerman et
al., 2001).
Strong surfae elds were also measured using Zeeman Doppler Imaging (ZDI), together
with mirowave emission that ts highly energized oronal models (Budding et al., 2002).
These latter radio and spetrometri studies indiated a period of around 1 day, or a little
less. Although HIPPARCOS photometry (ESA, 1998) onrms photometri variability,
with an amplitude of up to 0.08m in V, a photometri period was not yet obtained. For
\spot" type variability, with a period lose to one whole day (Carter, 2003) (or, indeed,
any integral number of days), it is diÆult to establish a photometri period from any
single observatory, sine a prominent maula may hange its position before enough time
has elapsed for adequate phase overage. In this situation, a useful approah is to ombine
photometry from sites that are widely separated in longitude.
We present here results of photometry of HR 1817, ombining data from MLO (long.
8h W) and UAO (long. 2h E) during a short ampaign arried out earlier this year.
The diagrams show standardized BVR observations gathered at the two sites during the
entral interval Jan 14-25, 2003. They have been phased here with a 1-day trial period
and onrm variability on this timesale, with an expeted amplitude of around 0.05 mag
(V). The fat that the next hange is omparable in B and V, but denitely less in R,
an be taken as a signiant indiator of a maulation type variation.
The telesopes used in this ampaign were the 40-m f/10 Meade Cassegrain-Shmidt
telesope of the Canakkale Onsekiz Mart University Ulupinar Astrophysis Observatory
(UAO), with Opte Mark III photometer and the 61-m telesope of Mt. Laguna Ob-
servatory (MLO), using a Hamamatsu R943-02 pmt at 1450V. Redutions of the UAO
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instrumental soure data were made with the ATMEX
1
software. Photometer alibration
proedures have followed regular lines, as spelled out in, for example, Henden & Kaithuk
(1982) or Budding (1993). Individual points, at both observatories, were averaged from
2 or 3, 10s integrations. Comparison star and sky readings were heked after, typially
3 readings of HR 1817.
The UAO photometer has been alibrated with respet to a few dozen standard star
observations in the early months of 2003, yielding alibration oeÆients  = {0.09 0.01,
(B V ) = +1.24 0.03 and  (V  R) = 0.90 0.03, in typial terminology (f. Hardie,
1962). Reent values for MLO are (V ) =  0:090:01, (B V ) = 1:02 and  (V  R) =
1.05. Although HR 1817 has V magnitude 6.2-6.3, the ount rates with the failities used
were at most an order of magnitude less than those (10
6
ts/se), at whih the instrument
manual indiates dead time eets start to be detetable. Sine both observatories used
omparisons of similar magnitudes, dierential eets of brightness-related non-linearity
should be negligible.
The main referene stars were HD 35643 (V = 7.28, B   V = 0.383) and HD 35591
(V = 6.55, B V = 1.084), the latter (loser in magnitude) being used more frequently at
MLO and the former (loser in olour) being used more at UAO. Interomparisons of the
determinations on these stars allow us to believe that the longitude separated measures
an be lined up at the 0.01 mag level of ondene. A similar projet, involving joint
monitoring of CG Cyg by MLO and another group in Turkey, allowed agreement about
the magnitude of the then-used omparison (BD+34
Æ
4216) to within 0.01 mag (f. also
Milone et al., 1979).
Some additional short-term irregularity may also be present, as the satter, for this
bright a star, is greater than nominal photometri auraies would suggest (0.005 mag
from simple Poissonian ounting statistis). UAO data from 2 Nov 2002 and 2 Mar 2003
support variations of the same order and timesale, but, as yet, there appears insuÆient
high quality overage to allow a lear photometri period to be established. The 2/3/03
data (also plotted in the light urves) show a rise similar to that in the phase range
0.3-0.5, hene indiating a period quite lose to one whole day, or 30 min less than
that, down to about 22 h, when oherene is lost among the separate data segments.
The 2/11/02 data (not shown), do little other than onrm the general magnitudes and
olours.
This two-site ollaboration proved a useful experiene in assessing the pratial pos-
sibilities and qualities of the standardization of magnitudes. A third site, around, say,
10-12h E, ould have perhaps helped onrm if the desending branh of the apparent
maulation eet observed at UAO asended at the expeted phase. Parallels ould be
drawn between HR 1817 and other ative ool dwarfs; for example, AB Dor, where multi-
site, multiwavelength studies have allowed the building up of 3-dimensional modelling of a
stellar ative region (Collier-Cameron & Robinson, 1989). Photometry has an important
orroborative role to play in suh studies, as well as providing independent data for model
parameters.
Aknowledgements: We thank Prof. O. Demiran for ative support and also Mr. A.
Bulut for some alibration data. This work was partly supported by the Researh Fund
of Canakkale Onsekiz Mart University. PH reeived support from the AAS Small Grants
Program and generous amounts of observing time at MLO.
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Figure 1. The MLO data appear here at later phases, as follows: triangle up, Jan 19; triangle down,
Jan 22; irle, Jan 24; lled irle, Jan 26. The UAO data, at the left, are similarly: box, Jan 14; lled
box, Jan 15; ross, Jan 17; star, Mar 2.
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NEW SX Phe VARIABLES IN THE INNERMOST REGION OF M15
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Only one of more than 150 known variables in the globular luster M15 (Clement et
al., 2001) is SX Phe star disovered by Jeon et al. (2001) at r  5
0
from the luster's
enter. Reently, we (Zheleznyak & Kravtsov, 2003) have been suessful in nding 28
new variables, among 83 stars with variability deteted, in the entral part of M15. Two
of them we have lassied as SX Phe stars. In aordane with their ordinal numbers in
our list of the deteted variables, they have been denoted as ZK62 and ZK68. Here we
present basi observational properties of these stars.
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Figure 1. Identiation hart for the two newly disovered SX Phe stars in the innermost part of M15,
based on the data of van der Marel et al. (2002); four known variables are marked additionally for
onveniene of identiation.
M15 was monitored with the 1.5 m AZT{22 telesope of the Maidanak observatory
(Mt. Maidanak, Republi of Uzbekistan), during two sets on suessive nights in 2001
July 31 and August 1. The upper ulmination of the luster fell on the middle of the
time interval, equal approximately to 3 hr, of eah set. More than two hundred luster
images were obtained under photometri onditions, in the R passband lose to the stan-
dard Cousins' one, with angular resolution (FWHM) typially falling between 0:
00
5  0:
00
9.
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Table 1. Basi data on the newly disovered SX Phe stars in M15
Name
a
ID
b
vdM

2000
Æ
2000
Period Epoh of max. R
ZK62 10041 21
h
29
m
57:
s
76 +12
Æ
09
0
54:
00
20 0:
d
052 2452122.0239 0:
m
25
ZK68 10344 21
h
29
m
57:
s
05 +12
Æ
10
0
03:
00
10 0:
d
076 2452121.9916 0:
m
20
a
Aording to notations in our list from Zheleznyak & Kravtsov (2003)
b
Identiation numbers in atalog of HST photometry in M15 by van der Marel et al.
(2002)
Average resolution on the frames has been estimated to be 0:
00
74. The observations have
been performed with 765510 ST7 CCD amera attahed to the telesope in its Rithey{
Chretien short (f/7.7) fous with the foal plane sale giving 0:
00
15 0:
00
15 per CCD pixel
size of 9 9 m. The luster images were taken with exposure of 1 minute per frame, at
a rate  40 frames per hour.
Redution of the raw CCD data inluded standard proedures, namely bias subtration,
dark subtration, atelding operations using twilight sky exposures, and removing of
osmi rays. Also, the observational data were orreted for the eet of nonlinearity of
the CCD amera.
Image proessing was arried out with speially developed software based on idea of
optimal image subtration method proposed by Alard & Lupton (1998).
The positions, 
00
and Æ
00
, of the variables relative to the objet AC 211 (identied
with the X-ray soure X2127+119 by Auriere et al. (1984)) were determined in equinox
2000 oordinates. We transformed the variables' pixel oordinates to the RA and DEC
osets relative to AC 211, using the respetive oordinate data for referene stars from
atalog by Yanny et al. (1994). The osets (
00
, Æ
00
) of ZK62 and ZK68 have been
determined to be ( 7:
00
39,  8:
00
70) and ( 17:
00
70, 0:
00
20), respetively. Equatorial oordi-
nates,  and Æ, of the variables have been alulated from the osets by aepting for AC
211 
2000
= 21
h
29
m
58:
s
26 and Æ
2000
= +12
Æ
10
0
02:
00
90 from the above paper by Yanny et
al. (1994). The oordinates along with other basi data on the newly disovered SX Phe
variables in M15 are given in Table 1.
We have been suessful in identifying ZK62 and ZK68, within the auray  0:
00
1 0:
00
2
on eah oordinate, with stars from the reently published atalog of HST photometry in
M15 by van der Marel et al. (2002), what is shown in the identiation hart presented in
Figure 1. Aording to photometri data from the same atalog, these stars are loated in
the luster olor-magnitude diagram about 2 mag. below the horizontal branh, between
the subgiant branh and the extended blue horizontal branh. Thus, the stars very likely
belong to blue stragglers. Other line of evidene that ZK62 and ZK68 are of SX Phe type
of variables is the harateristis of their variability.
Figure 2 shows the observed light urves of ZK62 and ZK68, and Figure 3 demonstrates
their phased light urves for the most probable periods of their variability. For onveniene
of representation, the light urves have arbitrarily been shifted along the ordinate axis,
i.e. along the relative magnitude R.
Periods and epohs of maximum of the variables under study have been determined
by applying time series analysis pakage implemented in the MIDAS system. Sine our
observations over a relatively limited time interval, values of the periods determined are
aurate within several thousandths of a day. However, both the observed light urves
and time series analysis show that the periods of ZK62 and ZK68 are onsistent with
typial periods of SX Phe variables.
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Figure 2. Observed light urves of the variables ZK62 and ZK68 in the R passband.
Figure 3. Phased light urves of the variables ZK62 and ZK68 in the R passband.
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U Gem is one of just a few known elipsing dwarf novae (e.g. Krzeminski, 1965). Large
variations of the elipse proles in quiesene and outburst oer a unique opportunity to
study the hanges in the disk and the interation of the disk with the mass stream (bright
spot). Here we report an analysis of the R band CCD observations of elipses whih
ourred during the peak of the outburst. As far as we know, no photometri observations
of elipses of U Gem in the red spetral region during outburst were published previously.
The R-lter CCD images were obtained by Maksutov 180/1000 mm, SBIG ST-6 in the
Astronomial Institute in Ondrejov during the February 2002 outburst and overed three
elipses. The exposure times were 90 and 70 se. The star USNO-A2.0 1050-05472483 was
used as the omparison star while USNO-A2.0 1050-05473287 served as the hek star.
The variable, the omparison star and the hek star were plaed on the same image.
These CCD data are available at the IBVS website as 5453-t2.txt.
The position of our CCD observations is shown in Fig. 1. The one-day means of the vi-
sual observations from the AFOEV database (CDS, Strasbourg, Frane) are superimposed
and show that the CCD data were obtained during the peak of the outburst.
Figure 1. The prole of the February 2002 outburst of U Gem. The empty irles represent the
one-day means of the AFOEV visual observations. The vertial lines mark the enters of the series of
the R band CCD observations.
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Figure 2. The proles of the elipses observed in the R band during the top of the February 2002
outburst of U Gem. The relative magnitudes for both the variable and the hek star are plotted.
Figure 3. The details of the proles of the elipses observed during the February 2002 outburst of
U Gem. The number at eah urve refers to the label in Fig. 2. The smooth urves represent the ts by
the ode HEC13. The ephemeris of Smak (1993), valid for the moment of the mid-elipse of the bright
spot in quiesene, was used.
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The proles of the elipses observed in the R band are shown in Fig. 2. The rst
elipse might our during the very late rise to the outburst maximum beause a trend
of an inreasing brightness is superposed. The depth of the elipses is very small, of
the order of 0.05 mag(R). The light urves were therefore smoothed by the ode HEC13,
written by Dr. P. Harmane and based on the method of Vondrak (1969 and 1977). This
method an t a smooth urve to a ompliated ourse of the data. The desending and
asending branhes of elipses 1 and 3 were tted separately.
The ts to the proles of the individual elipses are shown in detail in Fig. 3. The
orbital phases were alulated aording to the ephemeris of Smak (1993):
T
min
= 2437 638:82627 + 0:1769061898 E, whih is valid for the moment of the mid-
elipse of the bright spot in quiesene.
We determined the timings of the three elipses by the method of bisetors to take the
asymmetry of the proles into aount. The minima determined from the observed and
smooth urves, representing mainly the middle part of the elipse depth, were in good
agreement. A dierene of approx.  0:005 days was found only for the rst elipse. The
values of O   C in Table 1 were alulated using the ephemeris of Smak (1993).
Table 1. Minima timings of U Gem determined from the smooth urves
JD Epoh O   C (days)
2452321.3327 82996 0.0003
2452321.5097 82997 0.0004
2452322.3960 83002 0.0022
In quiesene, the deep, narrow elipse of U Gem with a steep ingress and egress
(Krzeminski, 1965) is aused by an oultation of the bright spot by the seondary star
while the white dwarf and the inner disk region are not elipsed (Warner and Nather,
1971). On the ontrary, the proles of the elipses obtained at the peak of the 2002
outburst in the R band appear to be very broad, often with extended wings. In addition,
there is no sign of a bump harateristi for the interval of the best visibility of the bright
spot, whih is very prominent in quiesene. This behaviour bears some resemblane to
that observed in the V band by Naylor and la Dous (1997) during the 1995 April outburst.
Fig. 3 shows that the full width of elipse an be as large as 0.2 phases. The very broad
wings of the elipses are harateristi for an elipse of an expanded, highly brightened
aretion disk. Nevertheless, the phases of mid-elipse (Table 1) are lose to the phase
of the elipse of the spot, not of a disk. The moment of the superior onjuntion of the
white dwarf in U Gem (i.e. when the mid-elipse of the disk should our) advanes
the moment of the mid-elipse of the bright spot by 0:025  0:005 phase in quiesene
(Smak, 2001). The moment of minimum ours earlier during outburst than in quiesene
(Krzeminski, 1965). However, our observations show that the minima during outburst
our systematially later than suggested by the ephemeris of Smak (1993), and later than
the ourse of the O C values in his Fig. 1. This an be explained by a reent inrease of
the period length P
orb
. We note that the minima observed by Naylor and la Dous (1997),
when realulated aording to the ephemeris of Smak (1993), have negative O   C's
during the 1995 April outburst and O C  0:0012 day in the 1996 February quiesene.
Signiant yle-to-yle hanges of the modulation, mainly the slope of the asending
branhes of the onseutive elipses 1 and 2 and a sharper bottom part of elipse 2, were
deteted. A similar asymmetry is apparent also in one night of the 1995 April outburst
(Naylor and la Dous, 1997). Small hanges of the disk prole an give rise to the asym-
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metry of a grazing elipse. A omparison with the in-outburst Doppler tomography of
He II 4686 (Groot, 2001) reveals that the part of the disk on whih a spiral shok arm
is developing lies between the white dwarf and the observer between phases  0:0  0:15.
Large hanges of the prole of the disk, onneted with a non-uniform brightness distribu-
tion, may our there. Another possibility ould be a deformation of the disk around the
impat of the stream (emerging from elipse), aused by an inrease of the mass outow
from the donor star due to an irradiation during outburst (Smak, 1995). Nevertheless,
the spiral arms are a more likely explanation beause they appear sooner than the heating
of the donor (Fig. 2 in Groot, 2001). Variable, vertially extended strutures of unlear
origin are really known to be present in U Gem and to give rise to the X-ray dips at phases
0.15 and 0.7 (Mason et al., 1988) and UV dips at phase 0.1 (Naylor and la Dous, 1997).
The spiral struture of the disk may be the ommon ause of the variations observed in
various spetral regions during outburst but simultaneous multiwavelength observations
are highly desired in this respet.
Aknowledgements: This researh has made use of NASA's Astrophysis Data System
Abstrat Servie, and the AFOEV database, operated at CDS, Frane. I am indebted
to Dr. Harmane for providing me with the program HEC13. The support by the projet
ESA PRODEX INTEGRAL 14527 is aknowledged.
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OPTICAL SPECTRUM OF CI Aql IN THE PLATEAU PHASE
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CIAql is a reurrent nova with two reords of outbursts in 1917 and 2000. Reurrent
novae are one of sublasses of atalysmi variables (CVs; e.g., see Warner, 1995 for a
review) known as very fast novae and haraterized by onsiderably shorter intervals of
outbursts ompared with those of lassial novae. In the 2000 outburst of CI Aql, however,
the initial deline was notieably slow, whih was omparable to that of a moderately
fast nova (Matsumoto et al., 2001), and the later plateau phase lasting 1.4{1.7 yr was
exeptionally long (Lederle & Kimeswenger, 2003; Matsumoto et al., 2003). Kato et al.
(2002) pointed out that a reurrent nova IM Nor, whose outbursts were reorded in 1920
and 2002, showed a similar timesale in the light-urve evolution in the 2002 outburst.
These reent ndings suggest the existene of a new lass of reurrent novae with slower
evolutions and longer intervals of outbursts, i.e., intermediates between lassial novae
and reurrent novae.
We obtained optial spetra of CI Aql on 2001 May 11, 375 days after the reorded
maximum, by using a liquid-nitrogen ooled CCD (EEV CCD15-11/UV) attahed to a
lassial Cassegrain telesope with a 101-m aperture at Bisei Astronomial Observatory.
Our low-dispersion mode derived a 162

A mm
 1
(orresponding to 4:5

A pixel
 1
) image
sale and wavelength overage of 4400

A with enter-wavelength of 5700

A. The exposure
time for the objet was set to 1200 s, and four objet frames were obtained in total
(Table ). The phase range of the exposures was between 0.82{0.90, using the ephemeris
given in Mennikent & Honeyutt (1995). A marginal part of eah frame (< 4500

A), in
whih sensitivity of the CCD is extremely low, was trimmed prior to proedures of data
redutions performed by using the iraf
1
. Wavelength alibrations were made with an
Fe-Ne lamp, and we used HR 7596 (= 58 Aql) as a standard for ux alibrations. Finally,
all four spetra were averaged (Figure 1). The signal-to-noise ratio of the ontinuum
determined over 5000

A to 7000

A was about 10.
The optial spetrum showed a mildly reddened ontinuum that was brighter than in
the previous quiesene, whih onrmed that the objet was still over the quiesent level
though lose to it, as ompared with the quiesent spetrum given in Greiner et al. (1996).
1
iraf is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation of
Universities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation. See
http://iraf.noao.edu/ for more information.
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Table 1: Log of the spetrosopi observation on 2001 May 11.
HJD at mid exposure exp. time orbital phase
2452041.1804 1200 s 0.82
2452041.1956 1200 s 0.85
2452041.2130 1200 s 0.88
2452041.2283 1200 s 0.90
1e-15
2e-15
3e-15
4e-15
5e-15
6e-15
7e-15
8e-15
9e-15
4500 5000 5500 6000 6500 7000 7500 8000
flu
x 
(er
g s
−
1  
cm
−
2  
Å−
1 )
wavelength (Å)
H
eI
I
H
α
N
aI
D
IB B-
ba
nd
H
2O
Figure 1. Averaged spetrum of CI Aql on 2001 May 11.
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It is known that the optial spetrum of CI Aql in quiesene is haraterized by
absorption lines of the Balmer series whih usually indiates non-CV nature, while Heii
at 4686

A and Ciii{Niii omplex at  4600

A are observed as emission features, on a
reddened ontinuum (Mennikent & Honeyutt, 1995; Greiner et al., 1996).
In our spetrum, H emission line was learly identied. We found that the FWZI was
about 4800 km s
 1
and the equivalent width was  10

A. The doubly-peaked emission
feature whih had been observed in an earlier phase of the 2000 outburst (Kiss et al., 2001;
Matsumoto et al., 2001) beame a single-peaked one in this later phase. Suh evolution
of the line prole is similar to those observed in outbursts of a reurrent nova U So
(Anupama & Dewangan, 2000) suspeted to have a similar onguration of the binary
system to CI Aql (Hahisu et al., 2000; Hahisu et al., 2003 and referenes therein). The
wing of the H was aompanied by a symmetri broad omponent, whih likely reets
high-speed outowing suh as an expanding shell by the outburst, but ontributions of
[Nii℄ emission lines at both sides of H (e.g., O'Brien & Cohen, 1998) are also possible.
Heii 4686 emission line was weakly present. Ciii{Niii omplex at 4600

A was marginal.
A probable emission line at  4946

A met no rm identiation. H was not deteted,
whih suggest this line was in transition from emission to absorption. Satter at  5800

A
was likely aused by relatively noisy frames (the rst and seond ones) in the proess of
averaging.
Finally, the Na i 5893 line was seen in absorption. The presene of DIB absorption
features (e.g., at 6278

A) suggests that the NaD line, originating from the seondary star,
may have been signiantly ontaminated by interstellar or irumstellar matter ausing
the reddened ontinuum.
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We present here observations made in the V band of seven new elipsing binary stars
among the FASTT1 variables, found by Henden and Stone (1998) in the Sloan digital
survey alibration elds. Table 1 lists the basi identiation data for eah star, Table 2
gives the observational log, and Table 3 haraterizes the new elipsing binary systems.
Figure 1 shows the folded light urves.
Table 1. Basi data
GSC FASTT1 Coordinates (J2000)
R.A. De
0244-1292 0452 10 06 24.86 01 00 11:5
0263-0256 0498 11 12 16.86 01 19 05:5
0366-0475 0709 16 03 25.70 01 02 36:8
0568-1658 1555 22 49 43.00 00 46 01:3
4674-0967 0024 00 57 53.84 {00 46 34.8
4709-1250 0103 03 28 09.63 {00 18 05.4
4903-1476 0491 10 09 37.40 {00 56 28.4
Table 2. Observation log
GSC Observation period Comparison star Chek stars Remarks
(GSC) (GSC)
0244-1292 26 Mar 1997-9 May 1997 0244-1346 { 1
0263-0256 3 Apr 1997-9 May 1997 0263-0121 { 2
0366-0475 19 Jun 2001-20 Jul 2001 0366-0581 0366-0801 3
0366-0646
0366-0082
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Table 2. Observation log (ont.)
GSC Observation period Comparison star Chek stars Remarks
(GSC) (GSC)
0568-1658 12 Aug 2001-23 Aug 2001 0568-1791 0568-1752 3
0569-0325
0569-0378
4674-0967 8 Nov 1998-13 De 1998 4674-0793 4674-0773 4
4709-1250 19 Jan 1999-7 Jan 2000 4709-1249 { 4,5
4903-1476 20 Feb 1998-25 Apr 1998 4903-1491 4903-1336 1,2
4903-1370
1
Monegrillo Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.
2
Mollet Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.
3
Observatori Astronomi de Mallora, 25 m Shmidt-Cassegrain telesope, MX5 Starlight CCD amera
4
Piera Observatory, 41 m Cassegrain telesope, SX Starlight CCD amera.
5
Hostalets de Pierola Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.
Table 3. Variable haraterization and minimum timings.
GSC GCVS Ephemeris V Times of minima Error Type
type E 2400000+ P[day℄ amplitude HJD 2400000+ [days℄
0244-1292 EW 50544.4116(5) 0.428870(8) 0.34 | | |
0263-0256 EB 50552.3886(2) 0.311589(5) 0.80 50549.42923 0.00021 I
50551.4537 0.0011 I
0366-0475 EW 52082.4980(7) 0.31295(1) 0.49 52083.43879 0.00081 II
52087.50750 0.00056 I
0568-1658 EW 52135.5996(2) 0.301634(8) 0.21 52135.45007 0.00019 II
52136.50462 0.00022 I
52144.49867 0.00021 I
52145.40394 0.00032 II
52145.55447 0.00030 I
4674-0967 EW 51131.3749(9) 0.428299(7) 0.41 51132.44644 0.00051 II
51143.37148 0.00086 I
51153.43.46 0.00053 II
4709-1250 EB 51550.250(5) 1.06425(3) 0.30 | | |
4903-1476 EW 50928.4287(4) 0.368055(8) 0.36 50878.37199 0.00048 I
50900.4545 0.0015 I
50921.43570 0.00042 I
Aknowledgements: We would like to thank Joan A. Cano and Rafael Barbera for
writing the software for obtaining and reduing the CCD frames.
Referene:
Henden, A. A., Stone R. C., 1998, AJ, 115, 296
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TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS
DO Cas, V1143 Cyg, GO Cyg, AND VW Cep
DARIUSH, A.; ZABIHINPOOR, S. M.; BAGHERI, M. R.; JAFARZADEH, SH.; MOSLEH, M.;
RIAZI, N.
Physis Department and Biruni Observatory, Shiraz University, Shiraz 71454, Iran; e-mail: riaziphysis.sus.a.ir
Observatory and telesope:
The photometri observations were made in B and V bands of Johnson's system
with the 20
00
Cassegrainian telesope of Biruni Observatory at Shiraz University,
Shiraz, Iran (Longitude: 52
Æ
31
0
E, Latitude: 29
Æ
36
0
N).
Detetor: Unrefrigerated RCA4509 multiplier phototube.
Method of data redution:
Redution of data and atmospheri orretions were done using the REDWIP ode
developed by G. P. MCook.
Method of minimum determination:
Times of minima were alulated by tting a Lorentzian funtion to the observed
minima data points.
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
DO Cas EB 02 41 24 +60 33 11 HD 16088 33926.4573 0.6846661 1
V1143 Cyg EA 19 38 41 +54 58 25 HD 185978 47087.5669 7.64075095 2
GO Cyg EB 20 37 20 +35 26 10 HD 197292 33930.40561 0.71776382 3
VW Cep EW 20 37 21 +75 36 01 HD 200039 51067.2820 0.2783140 4
Soure(s) of the ephemeris:
1. Sky atalogue 2000.0
2. Burns et al. (1996)
3. Hall and Louth (1990)
4. Pribulla et al. (2000)
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
DO Cas 51910.24100 0.00230 II B, V  0.0015
51911.26098 0.00034 I B, V  0.0054
51912.28892 0.00110 II B, V  0.0044
V1143 Cyg 52474.29443 0.00090 I B, V  0.0018
52472.30445 0.00382 II B, V  0.0007
GO Cyg 52518.39534 0.00045 I B, V 0.0600
52530.2414 0.0012 II B, V 0.0630
52553.2102 0.0013 II B, V 0.0633
52577.2540 0.0092 I B, V 0.0621
VW Cep 52529.25294 0.00031 I B, V  0.0125
52529.39839 0.00037 II B, V  0.0062
Referenes:
Burns, J. F., Guinan, E. F., and Marshall, J. J., 1996, IBVS, 4363
Hall, D.S. and Louth, H., 1990, J. A&A, 11, 271
Hirshfeld, A. and Sinnott, R. W., Sky Catalogue 2000.0, 1985, Cambridge Univ. Press
and Sky Publishing Corp., U.S.A.
Pribulla, T., Parimuha, S., and Vanko, M., 2000, IBVS, 4847
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Bidelman and MaConnell (1973, hereafter BM) gave a number of lists of remarkable
southern hemisphere stars, among whih a list of 311 stars, seleted on the presene of H
or HÆ emission lines in their spetrum on top of an M type ontinuum. A large number
of these stars were known or have been found to be Mira or semi-regular variables. The
remaining 60 stars from the list (6 of whih were suspeted in variability by other soures
as well) were atalogued in the NSV, as suspeted Mira variables. Positions were given
with an auray of 0:
m
1 in RA and 1
0
in delination. Most of the known variable stars
were found within 4
0
radius, though three had large errors of up to 1
Æ
due to typographial
errors.
This study will give more aurate positions for the NSV stars from the BM paper.
Identiations were made based on either the presene of an IRAS soure or a bright red
star in the 2MASS survey (J < 9, J  K
s
> 1), and in addition, on the variability shown
by the publily available data of the ASAS3 (Pojmanski, 2002) and the TASS (Rihmond
et al., 2000; Droege, 2003) surveys. The latter ould only be used for stars near the
equator.
In some ases, no obvious identiation ould be made in the lose viinity of the given
positions. This may be due to a typographial error in the BM paper.
The positively identied variable stars are given in Table 1, while proposed but less
ertain identiations, with no andidate within a distane of 4
0
from the BM position,
are given in Table 2. Probably the only way to verify the latter will be by the original
plates. The rst olumn of both tables gives the NSV number of the variable star. The
following olumns ontain the IRAS identiation if present, the position of the star as
found from the 2MASS survey, maximum and minimum V magnitude (derived from the
ASAS3 survey), the J K
s
olour index (from the 2MASS survey), an epoh of maximum
(JD { 2400000), the period (in days, found by use of the PDM method, Stellingwerf, 1978)
and the type of variability as derived from the light urve (with \SR:" indiating that
the star may be either a semi-regular or irregular variable). An asterisk in the rst
olumn indiates a omment below the table. Light urves (ASAS3: lled irles, TASS
MkIII: asterisks, TASS MkIV: open squares), links to Simbad, and ASAS3 and TASS
identiations are available in the tables of the eletroni version of the IBVS.
Note that the given periods may not be very aurate, as in some ases only (part of)
two yles have been observed, and that the minimum magnitude may be fainter, as the
minimum itself ould not always be observed by ASAS3.
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Table 1. Identiations for the BM variables
Star name Coordinates (J2000) V J K
s
Epoh Period Type
NSV IRAS RA De [mag℄ [mag℄  2400000 [day℄
1043 03038-5229 03 05 21.31  52 18 04.6 10.0 10.9 1.31 SR
3033 06325-6333 06 32 49.58  63 35 49.8 11.7 15.7 1.26 52763 201 M
3245   06 50 54.86  37 29 23.0 12.4 15.2 1.49 52566 148: M
3286 06534-3603 06 55 12.44  36 07 09.9 11.5 14.2 1.24 52628 286 M
3513 07152-3444 07 17 05.76  34 49 39.7 11.6 14.6 1.82 52745 302 M
3539 07178-1925 07 20 04.06  19 30 45.3 9.5 10.0 1.24 52702 274 SRA
3840 07569-2217 07 59 08.97  22 26 12.3 11.5 13.9 1.75 52400 420 M
3873 08003-4838 08 01 49.42  48 46 55.7 11.0 14.5 1.41 52254 317 M
3966 08133-0141 08 15 52.43  01 50 49.3 12.0 14.2 1.40 52390 M
4052 08211-6047 08 22 03.68  60 57 12.7 10.6 15.0 1.34 51875 206 M
4082* 08239-0307 08 26 26.81  03 17 43.7 10.9 14.1 1.30 52776 313 M
4116 08286-3110 08 30 39.15  31 20 26.3 13.3 14.4 1.86 52819 SR:
4574*   09 39 46.31  41 04 03.0 10.7 0.85 BY:
4583* 09396-7419 09 39 55.10  74 32 42.6 10.3 14.2 1.28 52192 185 M
4775 10092-5733 10 11 02.95  57 48 13.9 9.6  9.9 1.24 51953 SR:
5003 10508-4121 10 53 07.92  41 37 27.7 11.4 14.8 1.43 52717 188 M
5271 F11348-5013 11 37 17.62  50 30 23.2 10.7 11.9 1.11 52411 82 SRA
5273 11352-4347 11 37 43.22  44 04 31.1 10.4 14.3 1.29 51906 240 M
5295 11390-7213 11 41 19.52  72 30 38.5 11.0 14.4 1.67 52239 199 M
5924* 12428-4723 12 45 40.41  47 40 04.6 12.0 14.8 1.31 52878 270 M
6040* 12559-4214 12 58 44.70  42 30 42.5 10.4 11.7 1.44 52820 337 M
6071 13005-1547 13 03 10.64  16 03 20.3 9.5 15.1 1.27 51995 253 M
6160* 13131-3644 13 16 01.38  37 00 10.7 10.4 10.9 1.23 51886 101: SR:
6288 13285-7556 13 32 52.52  76 12 22.5 11.1 14.0 1.23 52731 166 M
6400 F13399-4821 13 43 01.28  48 36 21.9 11.7 13.8 1.38 52724 248: M:
6404 13408-1734 13 43 33.97  17 49 37.6 9.3 11.1 1.38 52469 200 SRA
6453* 13464-4611 13 49 32.16  46 26 10.6 10.6 11.4 1.62 52662 347: M:
6494 13531-3014 13 55 58.21  30 29 36.0 9.6 10.4 1.28 52893 SRB
6700 14303-1042 14 32 59.89  10 56 03.6 11.8 14.9 1.54 52851 380: M
6856 14530-2630 14 56 01.64  26 42 38.5 12.4 15.5 1.40 52393 266 M
6929 15035-6953 15 08 19.97  70 04 34.8 10.9 14.0 1.34 52786 314 M
7075 F15236+0042 15 26 10.69 +00 31 56.5 10.8 12.9 1.16 52765 170 SRA
7190* 15379-6529 15 42 25.72  65 39 08.8 10.4 11.2 0.90 52713 247 SRA
7458 16046-2637 16 07 42.66  26 45 08.0 11.2 13.1 1.26 52761 185 M
7884 16367-2046 16 39 41.39  20 52 38.8 10.3 11.3 1.50 52388 281 SR
8761   17 29 25.10  51 10 22.8 11.2 14.7 1.34 52406 186 M
8952 17273+0132 17 29 51.44 +01 29 46.1 10.1 11.9 1.20 52473 109 SRA
10943 18285-4439 18 32 13.89  44 37 01.5 11.4 13.5 1.54 52546 320 M
10964   18 32 09.58  29 55 46.9 11.0 13.2 1.23 52025 162 M
11320* 18435-4741 18 47 20.56  47 38 05.6 10.5 13.0 1.61 52122 380 M
11330   18 47 21.78  31 07 47.6 13.3 15.2 1.27 52088 191 M
11475 18508-2225 18 53 52.84  22 22 03.9 11.8 14.6 1.79 52757 123 M
12041* 19249-2142 19 27 53.58  21 35 52.6 1.39 ?
12190 19335-2841 19 36 40.49  28 35 04.1 11.8 15.1 1.45 52775 377 M
12294 19390-2853 19 42 08.96  28 46 11.1 11.7 14.7 1.30 52812 216 M
12305 19395-2213 19 42 30.99  22 06 11.9 11.3 15.0 1.44 52510 278 M
12313   19 42 25.86  10 58 18.3 10.1 12.2 1.24 51996 157 SR
12652 19570-2306 19 59 58.04  22 58 14.7 11.3 15.4 1.45 52757 284 M
13090   20 27 29.17  30 48 37.3 12.6 15.0 1.34 52156 230 M
13131 20302-2350 20 33 10.51  23 40 11.3 10.8 12.6 1.40 52156 242 SRA
13344 20480-3505 20 51 09.04  34 53 53.3 11.1 15.3 1.27 52816 233 M
14283* 22403-4147 22 43 11.54  41 31 58.3 9.9 14.4 1.30 52211 264 M
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Table 2. Suggested identiation for some BM variables
Star name Coordinates (J2000) V J K
s
Epoh Period Type
NSV IRAS RA De [mag℄ [mag℄  2400000 [day℄
3357*   07 03 11.05  24 51 05.7 11.8 12.1 1.32 SR
3611* 07229-8440 07 14 09.41  84 45 47.0 10.8 14.8 1.15 52226 199 M
4314* 08536-6239 08 54 35.43  62 50 37.3 13.1 13.8 1.45 SR
7500* 16077-6628 16 12 34.86  66 36 35.9 10.5 13.0 1.29 52491 259 M
9654* 17444-5843 17 48 53.48  58 44 43.1 8.4 14.7 1.26 52142 287 M
10851* 18255-1547 18 28 26.77  15 45 17.5 10.0 10.3 1.45 52755 64 SRA
11632*   19 00 35.66  16 25 22.9 11.8 1.15 Cst?
13567* 21070-4902 21 10 31.25  48 49 59.2 11.0 12.4 1.42 52761 202 SRA
Notes on individual stars:
NSV 3357: 5
0
from BM position
NSV 3611: 6
0
from BM position
NSV 4082: See also Wils (2003)
NSV 4314: 8
0
from BM position
NSV 4574 = Gliese 358 = LHS2166 = 1RXS J093945.7-410405: Long wave of 0.1 mag
amplitude.
NSV 4583 = NSV 4586 = BV 1054. Large variation between yles.
NSV 4775 = 2RXP J101103.0-574810 ?
NSV 5924: Position from Kato (1999)
NSV 6040: Component of lose double, not separated by ASAS3. Fairly large range of
magnitude at maximum.
NSV 6160 = V1044 Cen (ZAnd type)
NSV 6453: Component of lose double, not separated by ASAS3.
NSV 7190: Position from Morel (1994). The at bottomed minimum may be an india-
tion for a lose ompanion. There is however no indiation of dupliity on NOFS images,
nor in the 2MASS survey.
NSV 7500 = TbrV0117 (Tabur, 2003), 6
0
from BM position
NSV 9654 = RZ Pav, 8
0
from BM position
NSV 10851: 8
0
from BM position
NSV 11320 = NSV11324 = BV1449
NSV 11632: 9
0
from BM position , no other obvious andidate present.
NSV 12041: Position from Yamaoka (2000). No ASAS3 data available.
NSV 13567 = TbrV0117 (Tabur, 2003), 6
0
from BM position
NSV 14283: Position from Demartino et al. (1996)
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Figure 1. Light urve of NSV 7190 from ASAS3 data (Pojmanski, 2002).
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Henden and Stone (1998, 2000) presented two lists of suspeted variable stars near the
equator. These stars were found as an anillary projet from data obtained by the US
Naval Observatory 0.2 m Flagsta Astrometri Sanning Transit Telesope (FASTT) in
support of the Sloan Digital Sky Survey. In the rst paper (Henden and Stone, 1998)
approximately 1500 newly disovered variables were listed, the seond paper (Henden and
Stone, 2000) provided 1000 variables (inluding some stars already on the rst list).
In this study we verify the variability of the brighter stars of these lists by data obtained
by the ASAS3 survey (Pojmanski, 2002) and the TASS Mk III (Rihmond et al., 2000)
and Mk IV (Droege, 2003) surveys. All data are publily available. FASTT stars whih
are already named in the latest online ombined GCVS (Samus and Durlevih, 2003) have
not been inluded. However one exeption, FASTT 199 = UV Mon, has been onsidered
beause the light urve and the presene of a faint X-ray soure suggest it is an EW type
elipsing binary, and not an RR Lyr variable as atalogued in the GCVS.
The onrmed variable stars are presented in Tables 1 and 2. The rst olumn gives
the identiation of the objets in the FASTT survey. The following olumns ontain the
GSC identiation, the position (as given in the original papers), maximum and minimum
V magnitude (derived from ASAS3 and TASS), V   I

olour index (average value from
TASS), J   K
s
olour index (from the 2MASS survey), an epoh (JD { 2450000) of
minimum or maximum (respetively for elipsing or pulsating stars), the period (in days,
found by use of the PDM method, Stellingwerf, 1978) and the type of variability. An
asterisk in the rst olumn denotes a remark below the tables. Light urves (ASAS3:
lled irles, TASS MkIII: asterisks, TASS MkIV: open squares), links to Simbad and
ASAS3 and TASS identiations, are available in the tables of the eletroni version of
the IBVS.
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Table 1. Conrmed variables from the FASTT survey (Henden and Stone, 1998)
Star name Coordinates (J2000) V V I

J K
s
Epoh Period Type
N
Æ
GSC RA De [mag℄ [mag℄ [mag℄  2400000 [day℄
24 4674-0967 00 57 53.84  00 46 34.8 11.6 12.0 0.59 0.28 1047.86 0.42829 EW
74 0066-0608 03 54 30.23 +01 24 19.2 11.7 12.0 3.41 1.32   2.0740 BY:
103 4709-1250 03 28 09.63  01 18 05.4 11.9 12.5 0.63 0.31 1920.59 1.06426 EB
150 4734-0713 04 31 27.73  00 43 52.2 12.2 12.8 0.42 0.25   0.31755 EW
196* 0165-0962 07 29 36.97 +01 01 41.2 11.8 12.4 2.94 1.30   213 SR
199* 0162-3042 07 02 59.91 +00 37 19.3 12.5 13.3 0.60 0.46 2661.72 0.41568 EW
201 0162-0673 07 05 33.38 +00 30 30.6 13.0 13.6 0.63 0.29 2373.53 0.67772 EW
229 0162-0717 07 04 11.01 +00 03 52.0 12.5 13.0 1.02 0.75   9.57 RS
297 4817-0087 07 25 18.95  00 04 59.7 11.6 11.9 0.55 0.26 2605.93 0.64933 EW
310 4815-1795 07 14 55.55  00 46 14.2 12.6 13.2 0.80 0.36 1869.79 0.50943 EW
350 4816-2928 07 17 10.24  01 32 14.5 9.7  9.9 0.04  0.01 2776.48 6.013 EA
362* 0180-1251 07 51 08.00 +00 56 34.3 12.4 13.8 3.77 1.35   260 SRA
365 0181-0485 07 53 30.39 +01 18 52.5 13.1 13.6 0.46 0.27 2759.58 0.53361 EW
367 0181-1576 07 57 06.26 +01 17 19.8 12.8 13.5 0.67 0.38 2390.49 0.36253 EW
376 0195-0857 08 10 44.72 +01 03 30.3 12.9 13.4 0.82 0.53   0.63131 EW
379 0195-0658 08 13 01.35 +01 19 41.2 11.2 11.6 0.43 0.28 2213.80 0.93511 EW
380 0196-1325 08 19 20.18 +01 17 59.1 12.6 13.1 0.87 0.53 2652.73 0.31710 EW
381* 0181-0179 07 55 01.04 +00 23 36.7 10.9 11.3 1.67 1.26   182 SR
389 0195-1901 08 14 01.08 +00 22 55.5 13.0 13.5 0.49 0.30 2701.66 0.39539 EW
391 0196-0699 08 18 43.49 +00 28 50.7 11.8 12.4 0.61 0.38 2184.87 0.52829 EW
395 0181-0365 07 52 50.39 +00 14 10.0 12.3 12.6 0.57 0.28 2733.63 0.98383 EW
403 0195-1661 08 10 00.91 +00 10 21.8 12.1 13.0 1.22 0.73 2651.80 2.7253 EB
435 4846-0809 08 01 51.18  00 33 26.3 13.0 13.6 0.55 0.27 2742.61 0.37709 EW
440 4847-0524 08 12 01.77  00 32 59.8 11.2 11.5 0.38 0.19 2690.69 0.36299 RR
449 4848-1493 08 15 39.94  00 56 41.3 12.3 12.6 0.55 0.31 0872.64 0.88309 EW
452 0244-1292 10 06 24.86 +01 00 11.5 12.4 12.8 0.50 0.20 2697.75 0.42886 EW
491 4903-1476 10 09 37.40  00 56 28.4 11.5 11.8 0.76 0.47 2615.97 0.36805 EW
498 0263-0256 11 12 16.86 +01 19 05.5 10.9 11.6 0.99 0.58 2740.68 0.31158 EW
599 4966-1341 13 38 48.89  00 09 54.3 12.6 13.2 0.32 0.26 1919.85 0.71560 EW
648* 0337-0421 15 26 10.68 +00 31 56.4 10.8 12.3 2.10 1.16   175 SRA
730* 0367-0313 16 11 32.56 +00 31 10.4 10.8 12.0 2.70 1.21   145 SRA
734* 0369-0944 16 23 34.86 +00 24 30.0 11.8 12.2 1.43 0.85   0.50285 RS:
754 5032-0544 16 01 05.58  00 13 07.5 12.4 12.9 2.11 1.18     SR
802* 5035-0723 16 28 32.93  01 04 29.2 12.1 12.9 2.56 1.21   126 SR
823 0416-0831 17 46 32.64 +01 25 19.7 13.1 13.7 2.20 1.28   46 SR:
866* 0430-3101 18 03 28.46 +01 16 30.6 11.4 11.8 3.32 1.30   57 SR:
872 0430-0866 18 05 11.48 +01 29 55.6 12.7 13.2 0.65 0.27 2178.51 0.60128 EW
931* 0415-1270 17 43 02.89 +00 05 49.9 12.9 13.6 2.29 1.30   116 SR
1005 5096-0943 18 06 57.45  00 24 55.9 12.8 13.7 2.70 1.36   67 SRA
1038 5082-0541 17 52 15.58  00 38 46.1 11.5 12.2 2.34 1.27   309 SRA
1056 5083-1361 17 59 59.22  00 41 13.7 13.0 13.6 2.03 1.07   96 SRA
1096 5082-0862 17 51 30.61  00 51 51.7 13.3 14.0 2.68 1.31   82 SR
1142 5083-0810 17 53 14.90  01 28 54.2 13.2 13.8 2.00 1.19   48 SR
1180* 0462-2402 19 02 39.63 +01 29 13.7 12.7 13.9 0.00 1.89   279 SR
1195 0449-0455 18 56 59.13 +00 28 11.7 12.2 12.8 0.85 0.32 2885.61 1.53002 EB
1269 5113-1089 18 40 10.12  00 47 42.4 11.6 12.2 0.76 0.50 2813.78 0.43580 EW/KW
1380* 5115-0110 18 55 20.62  01 05 31.6 12.3 13.0 4.01 1.56   61 SR
1407   19 01 56.26  01 15 06.5 12.6 13.1 0.83 0.33 2562.55 2.2918 EA
1537 5210-0638 21 46 09.98  01 06 47.8 12.4 13.1 0.80 0.66 2540.65 0.28514 EW
1545 5210-0437 21 46 48.03  01 32 44.9 12.5 13.0 0.56 0.21 2854.65 1.07369 EA
1552 0568-1328 22 44 10.12 +00 58 53.8 12.4 13.0 0.90 0.54 2443.82 0.28466 EW
1599 5233-0327 22 39 27.29  01 36 57.4 12.4 13.0 0.27 0.22 2082.85 0.43035 EW
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Figure 1. Gradual brightening of FASTT2 1892. Crosses represent TASS MkIII; lled squares TASS
MkIV; lled irles ASA3 data.
Table 2. Conrmed variables from the seond FASTT survey (Henden and Stone, 2000)
Star name Coordinates (J2000) V V I

J K
s
Epoh Period Type
N
Æ
GSC RA De [mag℄ [mag℄ [mag℄  2400000 [day℄
102* 4716-0272 03 31 54.25  01 38 21.5 11.3 11.7 0.25 0.20 2648.61 0.94264 EA
1891 0366-0196 16 05 25.62 +01 30 45.5 12.6 13.1 0.95 0.58 2742.88 0.27546 EW
1892* 0368-0141 16 22 26.32 +00 07 22.5 11.0 11.2 1.02 0.71     RS:
Notes on individual stars:
FASTT 196 = IRAS07270+0107
FASTT 199 = UV Mon = 2RXP J070300.3+003717: shows a very strong O'Connell ef-
fet.
FASTT 362 = IRAS07485+0104
FASTT 381 = IRAS07524+0031
FASTT 648 = NSV 7075: The full amplitude of this star may be larger, so it may be a
Mira variable.
FASTT 730 = IRAS16090+0038
FASTT 734: No elipses are seen.
FASTT 802 = NSV 7750
FASTT 866 = IRAS18009+0116
FASTT 931 = NSV 9569
FASTT 1180 = IRAS19001+0124
FASTT 1380 = IRAS18527-0109
FASTT2 102: The low amplitude seondary minimum may be slightly displaed from
phase 0.5
FASTT2 1892 = 1RXS J162226.6+000721: On top of short period variations, this star
shows a slow brightening of about 0.3 mag over the last 5 years, reminisent of the seular
variation due to solar type yles that some RS CVn stars are known for.
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We disuss 20 RR Lyrae stars found in the Antienter elds of the Lik Survey (Kin-
man, Mahaey and Wirtanen (1982) (KMW) and 8 RR Lyrae variables disovered by
Saha (1984). Butler, Kemper, Kraft and Suntze (1982)(BKKS) have given abundanes
for the Lik Survey stars; Saha and Oke (1984)(SO) gave both abundanes and radial
veloities for 7 of the 8 Saha stars disussed here. We give both abundanes and ra-
dial veloities for all these stars with improved auray and on a ommon system. Our
spetra were obtained in 1983 with the intensied image dissetor sanner (IIDS) at-
tahed to the Gold spetrograph on the KPNO 2.1-m telesope. For alibration we ob-
served 18 brighter RR Lyrae stars for whih Suntze, Kinman & Kraft (1991) (SKK)
have given the Preston S (Preston, 1959) and [Fe/H℄ on the Zinn-West system. The
phases () for the program stars were omputed using the ephemerides of KMW and Saha
(1984). The ephemerides for the brighter RR Lyrae stars were taken from the GCVS
(http://www.sai.msu.su/groups/luster/gvs) and supplemented by those given in
the Hipparos Catalogue (Vol. 11) (1997) and by ephemerides derived from unpublished
photometry by Kinman.
The abundanes were determined by measuring the equivalent widths of the Ca II K-
line, and the Balmer lines H

and H
Æ
. The Preston index S was determined from these
equivalent widths on a plot of the K-line equivalent width against the mean of the Balmer
equivalent widths on whih a grid of S urves was superposed (see SO, Fig. 3). The
grid was alibrated by using the 18 RR Lyrae stars whose S is known from SKK. The
S for the program stars were then onverted to [Fe/H℄ using the formula given by SKK
(Eqn. 3). This formalism stritly applies only to the type ab RR Lyrae stars. We also
applied it to the type  variables beause our single alibrating star of type  (T Sex)
showed no dierene from those of type ab on the alibrating plot. The results are given
in Table 1. The mean S quoted from BKKS omits the spetra whih they took on the
rising branh; the number of their spetra (N) in ol. (6) are only those in the range
0.000.85. [Fe/H℄ was derived from their S using the onversion of SKK. In the
ase of our data, we only derived S from spetra whose  was in the range 0.40 to 0.85
(i.e. near minimum) and (unlike BKKS) no phase orretion was applied to our S. The
quality of our spetra and those of BKKH is similar, so our adopted [Fe/H℄ is the mean
of our new [Fe/H℄ and those from BKKH data weighted by N the number of spetra. We
adopted the [Fe/H℄ from our new data alone for the remaining stars.
y
The National Optial Astronomy Observatories are operated by the Assoiation of Universities for Researh in Astron-
omy, In., under ooperative agreement with the National Siene Foundation
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Table 1. Abundanes of the RR Lyrae Variables.
Identiation Previous Data New Data
GCVS
1
KMW
2
Saha
3
RR S N [Fe/H℄ S
4
N [Fe/H℄ Adopted
Type Soure Soure [Fe/H℄
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
LV And 01    ab 6.8(a) 3  1.48() 7.7 3  1.62  1.55
MP And 12    ab 6.8(a) 2  1.48() 8.0 2  1.67  1.57
MR And 14     5.6(a) 3  1.29() 5.2 2  1.23  1.26
MU And 18    ab 7.2(aA) 4  1.55() 7.7 2  1.62  1.57
MV And 20    ab 8.2(a) 3  1.70() 9.3 3  1.88  1.78
DU And 21    ab 11.0(aA) 2  2.15() 10.6 2  2.08  2.11
MX And 23    ab 7.6(aA) 2  1.61() 6.4 2  1.42  1.50
MY And 24    ab 5.2(a) 3  1.23() 6.7 2  1.47  1.32
VX Lyn 34 II v104 ab 7.4(a) 2  1.58() (8.0) 0     1.58
VY Lyn 35     7.8(a) 3  1.64() 6.0 1  1.36  1.57
VZ Lyn 36     6.8(a) 1  1.48() 6.9 1  1.50  1.48
WX Lyn 38 II v208 ab 9.6:(a) 1  1.92:() 7.0 1  1.51  1.72
YY Lyn 44     9.6(a) 1  1.92() 9.0 1  1.83  1.87
ZZ Lyn 46 III v201 ab 6.4(a) 2  1.42() (5.8) 0     1.42
RW Lyn 48    ab 7.1(a) 3  1.53() (7.4) 0     1.53
AC Lyn 50 III v204 ab 6.2(aA) 2  1.39() 7.8 2  1.64  1.50
AD Lyn 52     6.6(a) 1  1.45() 6.7 1  1.47  1.46
AF Lyn 55    ab 7.0(a) 3  1.51() 8.3 1  1.72  1.56
AK Lyn 60    ab 7.8(aA) 1  1.64() 6.9 1  1.50  1.56
AL Lyn 61    ab 9.9(aA) 1  1.97() 9.0 1  1.83  1.90
KO Peg    IV v103 ab 9.4(b) 1  1.7 (b) 10.9 1  2.13  2.13
KM Peg    IV v104 ab 7.7(b) 1  1.5 (b) 6.0 1  1.36  1.35
KL Peg    IV v106 ab 4.9(b) 1  1.0 (b) 6.1 1  1.37  1.36
KN Peg    IV v107 ab 7.7(b) 1  1.5 (b) 7.5 1  1.59  1.59
NO And    IV v108           8.0 1  1.67  1.67
NN And    IV v201 ab 8.8(b) 1  1.6 (b) 6.0 2  1.36  1.35
NQ And    IV v301 ab 8.6(b) 1  1.6 (b) 6.2 1  1.39  1.38
IQ Peg    IV v401 ab 6.9(b) 1  1.3 (b) 7.0 1  1.51  1.51
1
GCVS (http://www.sai.msu.su/groups/luster/gvs)
2
Kinman, Mahaey and Wirtanen (1982) (KMW)
3
Saha (1984)
4
Parentheses indiate S derived from observations not at minimum light
Soures of Data:
(a) Butler, et al. (1982) (BKKS); (aA) adjusted from BKKS (see text)
(b) Saha and Oke (1984)
() Derived from S using equation (3) in Suntze et al. (1991) (SKK)
The mean dierene between the adjusted mean values of S from BKKS and our
new values is +0.030.03. The orresponding dierene between the estimates of [Fe/H℄
is  0.000.05.
Radial veloities were determined from the IIDS spetra by a Fourier method (Pier,
1983) in whih the program spetra are ross orrelated with that of a star of known
veloity; the veloity in this ase is dened by both the Balmer and weak metal lines.
The veloity was also derived from the three strong lines (H

, H
Æ
and the Ca II K-line)
and weights of 2, 1 and 0 were given if the 
rms
of a single line was < 40 km s
 1
, between
40 and 70 km s
 1
or >70 km s
 1
respetively.
The -veloity was derived for type ab stars using the reipe given by Liu (1991). For
type  stars, we saled the veloity urve of T Sex by the relative V-amplitudes and got
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Table 2. Radial Veloities of the RR Lyrae Variables.
Saha & Oke (1984) IIDS Spetra Adopted
Variable RR Rad. Vel. N
1
Rad. Vel.
2
Wt
3
Rad.Vel.
4
Wt
3
Rad. Vel.
Type km s
 1
km s
 1
km s
 1
km s
 1
(1) (2) (3) (4) (5) (6) (7) (8) (9)
LV And ab        028.1 8  038.4 4  031.5
MP And ab        102.6 4  104.1 4  103.4
MR And         081.7 4  079.6 4  080.6
MU And ab        099.6 4  091.7 4  095.6
MV And ab        066.1 8  068.2 8  067.2
DU And ab        343.0 4  362.3 3  351.3
MX And ab              187.8 2  187.8
MY And ab        138.8 4  130.3 4  134.6
VX Lyn ab +4823 1  024.9 4 +027.5 4 +001.3
VY Lyn        +103.9 2 +125.1 2 +114.5
VZ Lyn         167.4 2  196.8 2  182.1
WX Lyn ab +220 2 +020.2 4 +034.4 3 +026.3
YY And         082.3 4  103.9 4  093.1
ZZ Lyn ab +25554 1 +157.0 2 +137.5 2 +147.2
RW Lyn ab        140.7 4  158.9 4  149.8
AC Lyn ab        022.5 4  029.0 4  025.8
AD Lyn        +124.0 2 +123.2 2 +123.6
AF Lyn ab        108.0 2  149.0 1  121.7
AK Lyn ab       +234.8 2 +243.1 1  237.6
AL Lyn ab        058.0 4  073.6 4  065.8
KO Peg ab  27225 1  342.9 2  331.1 2  335.0
KM Peg ab  16425 1  230.1 2  235.7 2  233.8
KL Peg ab  34235 1  393.8 2  376.9 2  382.5
KN Peg ab  7436 1  194.9 2  199.4 1  196.4
NO And         079.7 2  064.2 1  074.5
NN And ab  27624 1  293.5 4  305.0 3  298.4
NQ And ab  23529 1  247.7 2  240.5 2  242.9
IQ Peg ab  20734 1  203.5 2  203.9 2  20-3.7
Notes:
1
No. of spetra
3
Weight as desribed in text
2
Derived by Fourier method.
4
Derived from H

, H
Æ
and the Ca II K-line.
a orretion from that. For the type ab variable SU Dra, the veloity amplitude of H

is about 100 km s
 1
ompared with 60 km s
 1
for the weaker metal lines (Oke, Giver &
Searle, 1962). The use of the Liu-orretion ould therefore produe systemati eets
in the dierene (D) between the veloity based on the strong lines and that based on
the weaker lines: D should be positive just before phase zero and negative just after. We
did not observe this and onlude that the eet is too small to aet our results. The
mean dierene hDi is  3.74.9 km s
 1
so there is no systemati dierene between the
two methods. The rms value of D for eah star is 21 km s
 1
; on average therefore, these
adopted veloities have an error of about 15 km s
 1
.
In Table 3 we give the most reent oordinates for these variables. These have been
taken from the USNO-B1.0 Catalog (Monet et al., 2003) and heked against the original
nding harts using the Digital Sky Survey (http://adwww.dao.nr.a/dss/).
4 IBVS 5459
Table 3. Coordinates of the RR Lyrae Variables.
J2000 J2000
Variable hVi R.A. De. Variable hVi R.A. De.
(mag.) (mag.)
LV And 15.44 02 19 26.39 +41 45 57 RW Lyn 12.91 07 50 39.18 +38 27 15
MP And 16.13 02 24 13.74 +41 19 47 AC Lyn 16.38 07 54 42.16 +38 54 21
MR And 15.56 02 25 27.81 +40 57 26 AD Lyn 15.85 07 56 22.99 +39 22 59
MU And 16.00 02 29 26.44 +39 31 45 AF Lyn 16.12 08 35 57.43 +41 01 11
MV And 15.99 02 30 12.29 +40 53 15 AK Lyn 16.00 08 45 55.10 +39 14 55
DU And 13.59 02 30 31.33 +40 50 34 AL Lyn 16.52 08 49 13.07 +38 49 31
MX And 17.18 02 32 03.09 +42 08 31 KO Peg 16.03 00 02 15.33 +30 04 37
MY And 15.56 02 32 09.47 +43 04 47 KM Peg 17.67 23 55 45.11 +29 09 52
VX Lyn 17.01 07 31 51.83 +39 07 48 KL Peg 16.85 23 46 57.08 +29 51 02
VY Lyn
1
15.75 07 32 26.04 +38 50 07 KN Peg 17.44 23 56 46.56 +31 40 23
VZ Lyn 16.20 07 32 40.75 +41 37 39 NO And 16.54 00 06 58.32 +32 02 07
WX Lyn 16.84 07 35 38.47 +39 15 27 NN And 16.68 00 06 55.84 +31 28 13
YY Lyn 14.98 07 45 30.07 +37 22 59 NQ And 16.31 00 11 32.68 +30 51 41
ZZ Lyn 15.80 07 50 21.77 +37 42 00 IQ Peg 16.11 00 06 05.68 +29 19 13
Notes:
1
The atalog lists two stars of similar brightness lose to this position. The DSS only shows one star.
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The Be star  Coronae Borealis (= HR 5778 = HD 138749) has experiened periods
of both ativity and inativity (see, e.g., Pery et al., 1988 and Pery & Attard, 1992).
Fabregat & Adelman (1998), Adelman (1999), Pery & Bakos (2001), and Adelman (2002)
presented photometry of this star from 1994 to 2002 at whih time neither short term
periodi variability with an amplitude  0.005 mag. nor long term variations  0.01 mag.
were seen. Further in this period the Hipparos observations of  CrB show no evidene of
short-term variability (Pery et al., 2002). Guerrero et al.'s (1992) observations obtained
in 1989 show that this star was then in an ative phase. But no data taken between 1990
and 1993 has appeared yet in the literature. Rivinius, Ste, Stahl, & Baade (2003) reently
reported that their spetrosopi observations of  CrB indiate that it has beome ative
again. Photometry reported in this ontribution onrms this onlusion. Harmane
(1983) suggested that  CrB might be a long period spetrosopi binary based on 19
published radial veloity measurements during the period 1904-1979. MAlister and his
assoiates have obtained spekle observations of this star (e.g., MAlister et al., 1993).
The Four College Automated Photometri Telesope (FCAPT) began its 2002-03 ob-
serving season in February 2003 as its photometer had to be replaed. Sixty sets of
u, v, b, and y measures were obtained. The observing sequenes and the omparison
(HD 136849 = 50 Boo) and hek (HD 135502 = 48  Boo) stars were the same as in
Adelman (1999), namely after obtaining the dark ount, the telesope measures in eah
lter the sky-h--v--v--v--h-sky where sky is a reading of the sky, h of the hek
star,  of the omparison star, and v of the variable star. The new photometer uses four
new neutral density lters diering by 1.25 magnitudes while the old photometer used
2.5 magnitude neutral density lters. This photometry has a 1.25 mag neutral density
lter dierene between the variable and the omparison and hek stars while previous
values had a 2.5 mag neutral density dierene. The -h values have not hanged. For
2003, the standard deviations of the -h values are 0.006, 0.005, 0.006, and 0.006 mag.
for u, v, b, and y, respetively, while the standard deviations of the respetive v- values
are 0.011, 0.010, 0.010, and 0.010 mag. whih indiate variability.
The dierential photometry in the instrumental system is available at the IBVS website
as 5460-t1.txt. Figure 1 shows the u and the v photometry plotted against the date of
observation; the left panel shows u(v-) values (solid squares) as well as the h- values
(x's) to whih  0:20 has been added and the right panel the v(v-) values (solid irles)
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as well as the h- values (plus signs) to whih  0:06 mag. has been added. The v- plots
for b and y look similar to those for u and v. The u and the v data were examined with
the Sargle periodogram (Sargle, 1982; Horn & Baliunas, 1986) and no frequenies in
the range 0 to 10 yles per day showed a power S/N for 1% signiane. Given that for
u the h- satter is slightly less than the v- satter from HJD 2452700 to about HJD
2452800, at best  CrB was then marginally variable in this lter. At this time the v(v-)
values are more suggestive of variability. However, beginning at HJD 2452800 in early
June 2003 there was some sort of absorption event in both u and v (as well as in b and
y). This is well after the event desribed by Rivinius et al. (2003) near JD 2452725. The
photometry obtained at HJD 2452720.87 indiates the star was fainter then. But values
taken the next two nights do not. It is unfortunate that simultaneous photometry is not
available to add additional information about this event.
Figure 1.
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Transformed to a standard system: B
pg
Standard stars (eld) used: Calibrated using the blue magni-
tudes of neighboring stars from the
USNO-A2.0 atalogue (Monet et
al., 1998)
2 IBVS 5461
Date(s) of the observation(s):
1939{1993
Availability of the data:
Upon request
Type of variability: UG
Remarks:
The variability of Var 75 Cep was disovered by one of the authors (S.V.A.) on plates
of the Mosow arhive. The star was in outburst on two plates only, whih is not
suÆient to lassify the new variable denitively. One more brightening was found
in our further study of Var 75 Cep on Sonneberg arhive plates. Both the blue olor
in minimum brightness on Palomar prints (and in USNO-A2.0 atalogue) and the
two outbursts that were found on arhive plates permit us to onsider Var 75 Cep
as a new UG-type variable. The magnitudes of Var75 in minimum brightness in
the USNO-A2.0 atalogue are b=17:
m
6 and r=18:
m
1. The outbursts on Sonneberg
(S) and Mosow (M) plates:
#1 2445942.457 15.28 S #2 47823.342 < 15.99 S
2445942.471 15.32 S 47830.350 15.52 M
47836.206 15.78 M
As a by-produt of the study, we investigated FK Cep (S 7924) { a known elipsing
variable lose in oordinates to Var 75 Cep { on the same plates (219 Sonneberg and
Mosow plates taken on JD2429376{49252) with the same omparison stars. The
star was disovered by Homeister (1963). But no light elements were published to
the present. We found variations between the photographi magnitudes 15.8 and
16.9 with the following light elements:
JD
min
= 2448484:454 + 2:
d
39055 E:
The phased light urve is shown in Fig. 1.
Figure 1. FK Cep. The phased light urve. Open triangles: brighter limits.
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t:
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ope:
Crimean and Sonneberg 40-m astrographs
Detetor: Photoplate
Filter(s): None
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Transformed to a standard system: B
pg
Standard stars (eld) used: Calibrated using the photoeletri
standard sequene in NGC 7209
(Hoag et al., 1961)
Date(s) of the observation(s):
1950{1994
Availability of the data:
Upon request
Type of variability: UG
4 IBVS 5461
Remarks:
The new variable star was disovered by one of the authors (S.V.A.) on the plates
of Mosow olletion. Subsequently we estimated Var 76 Cyg by eye on 587 plates
taken with Sonneberg and Crimean 40-m astrographs for the interval JD24433483{
49634. A total of seven outbursts have been revealed. The range of variability is
15:
m
7{<17:
m
8. Note that the new variable star is not present in minimum brightness
on the POSS I and II plates. So, the photographi magnitude of Var 76 Cyg in
minimum is fainter than 21:
m
0. The aurate position of the dwarf nova was derived
from one of the Mosow plates (in outburst) relative to 10 neighboring stars, their
oordinates taken from the USNO-B1.0 atalogue (Monet et al., 2003). The long
duration of one of the outbursts (#3, see below) { more than 11 days { permit us
to onsider Var 76 as a andidate to UGSU-subtype variables. The outbursts on
Sonneberg (S) and Mosow (M) plates (JD24...):
#1 40145.387 < 16.6 M #4 44167.292 < 16.6 S
40153.415 16.43 M 44173.320 15.82 S
40156.409 16.39 M 44173.333 15.68 S
44173.347 15.76 S
#2 41177.479 16.70 M 44173.361 15.82 S
41182.461 < 16.6 S 44173.375 15.87 S
44173.389 15.71 S
#3 42286.409 < 17.3 M 44174.412 16.03: S
42300.333 15.82 M
42301.368 15.82 M #5 45583.479 16.50 S
42302.417 15.76 M 45583.504 16.19 S
42303.377 15.92 M 45585.466 16.28 S
42305.298 16.03 M
42308.447 16.21 M #6 46706.426 16.31 S
42309.411 16.43 M 46708.408 < 17.3 S
42310.401 16.61 M
42311.466 16.61 S #7 47421.366 16.68 M
42311.530 16.50 S
42313.333 < 16.6 M
A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 Shools (grant NSh-389-2003-2) for partial support of this researh.
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PHOTOELECTRIC MINIMUM TIMES OF SOME ECLIPSING
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e, 06100, Tandogan, Ankara, Turkey
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Observatory and telesope:
40-m Cassegrain telesope of the T

UB
_
ITAK
y
National Observatory and 30-m
Maksutov telesope of the Ankara University Observatory.
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier.
Method of data redution:
Redution of the observations were made in the usual way (Hardie, 1962).
Method of minimum determination:
Kwee & van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
V436 Per EA/D 01 51 59 +55 08 50 HD 12303 43562.859 25.935872 2
TT Aur EB/DM 05 09 42 +39 35 11 HD 32989 48599.2964 1.332735 3
V459 Aur EB 06 35 38 +32 34 36 HIP 31104 48500.827 1.062637 1
CI CVn EB 13 13 33 +47 47 53 SAO 44619 48500.518 0.815877 1
YY CrB EW 15 50 32 +37 50 08 HIP 77624 51674.3541 0.37656417 4
V994 Her EA 18 27 46 +24 41 51 HIP 91568 48501.1239 2.08309 1
V478 Cyg EA/DM 20 19 39 +38 20 09 HD 228807 44777.4779 2.880795 5
V401 La EA 22 08 21 +49 13 16 HIP 109818 48501.790 1.9501 1
CO La EA 22 46 30 +56 49 31 GSC 03992 02252 27534.0728 1.5422075 6
V821 Cas EA 23 58 49 +53 40 20 HD 224814 48500.4459 1.76975 1
Soure(s) of the ephemeris:
1.: Perryman et al. (1997); 2.: Harmane et al. (1997); 3.: Simon (1999);
4.: Demiran et al. (2003); 5.: Sezer et al. (1983); 6.: Semeniuk (1967).
y
T

UB
_
ITAK : The Sienti and Tehnial Researh Counil of Turkey
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V436 Per 51058.3491 0.0001 I UBV 0.0231 HA
TT Aur 52212.3446 0.0001 I UBV 0.0036 NF, HA
52541.5319 0.0001 I UBV 0.0054 HA, EA
52569.5185 0.0001 I UBV 0.0046 AB, GS
V459 Aur 52583.4813 0.0003 I UBV 0.0029 NF, AB
CI CVn 52373.4751 0.0001 I UBV  0.0111 HA, NF
52737.3553 0.0002 I UBV  0.0120 HA, NF
52765.5042 0.0002 II UBV  0.0108 NF, AB
YY CrB 52786.3493 0.0002 I UBV 0.0017 HA, SS
52793.5031 0.0002 I UBV 0.0008 NF, SS
52814.3996 0.0003 II UBV  0.0020 NF, EA
V994 Her 52451.4363 0.0004 I UBV  0.0572 NF, HA
V478 Cyg 52145.4006 0.0008 II UBV 0.2895 HA, NF
52155.4588 0.0008 I UBV 0.2649 HA, NF
V401 La 52891.5075 0.0003 I UBV 0.0424 EA, NF
52898.4022 0.0007 II UBV 0.1117 EA, HA
CO La 51107.4978 0.0005 II UBV 0.0123 HA
51108.2418 0.0004 I UBV  0.0149 HA
V821 Cas 52597.4220 0.0001 I UBV 0.0048 NF, HA
Explanation of the remarks in the table:
Observers: HA: Hasan AK, NF: Nurten F
_
IL
_
IZ, EA: Erkan ATAMAN,
AB: Akn BALKIS, GS: Gona SALMAN, SS: Semih SEZG
_
IN
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Inonu University, Fa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ienes, Department of Physis, 44069 Malatya, Turkey
Observatory and telesope:
30-m Maksutov telesope of the Ankara University Observatory (ANK) and 40-m
Cassegrain telesope of the T

UB
_
ITAK
y
National Observatory (TUG).
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier at ANK and R4457 Hama-
matsu photomultiplier at TUG.
Method of data redution:
Redution of the observations were made in the usual way (Hardie, 1962).
Method of minimum determination:
Times of minima were determined by the method of Kwee and van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
V346 Aql EA 20 09 59 +10 20 49 SAO 105777 41918.3840 1.106363 1
BW Boo EA 14 37 05 +35 54 52 GSC 2560-0297 40362.9026 3.332821 1
BO CVn EW 13 59 08 +40 49 09 SAO 044840 46895.4483 0.517462 2
CV Cyg EW 19 54 21 +38 02 50 GSC 3137-0121 24454.4160 0.983431 3
AR Dra EA 12 16 37 +64 52 45 GSC 4158-1275 42868.9114 0.675838 1
SV Equ EW 20 57 19 +05 48 52 GSC 0525-1019 50324.0880 0.880972 4
AQ Ps EW 01 21 03 +07 36 23 BD +06
Æ
0197 44562.4691 0.475640 5
EQ Tau EW 03 48 13 +22 19 24 GSC 1260-0575 52230.1309 0.341347 6
V Tri EB 01 31 47 +30 21 58 GSC 2293-1224 48573.6604 0.585206 7
GR Vir EW 14 45 20  06 44 04 GSC 4998-0877 45665.6415 0.346979 8
BS Vul EB 19 37 27 +21 55 50 GSC 1614-0029 43271.5780 0.475971 1
Soure(s) of the ephemeris:
1.: Kholopov et al., 1985; 2.: Albayrak et al., 2001; 3.: Hegedus, 1991; 4.: Ruinski
and Lu, 1999; 5.: Sarma and Radhakrishnan, 1982; 6.: Yang and Liu, 2002;
7.: Kreiner et al., 2001; 8.: Cereda et al., 1988
y
T

UB
_
ITAK : The Sienti and Tehnial Researh Counil of Turkey
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V346 Aql 52486.3536 0:0002 I BV R  0:0098 T

O/TUG
BW Boo 52054.4301 0:0019 I BV  0:0086 ZM/ANK
52454.3711 0:0008 I UBV  0:0061 ET/ANK
BO CVn 52740.4401 0:0011 II UBV +0:0034 ZM/ANK
CV Cyg 52838.4722 0:0023 I UBV +0:2765 ET/ANK
52845.3675 0:0019 I UBV +0:2877 TT/ANK
52859.3702 0:0023 II UBV +0:0307 ET/ANK
52871.4231 0:0014 I UBV  0:2093 ZM/ANK
AR Dra 52340.4553 0:0016 II BV +0:0193 ZM/TUG
52341.4594 0:0002 I UBV +0:0096 ZM/TUG
SV Equ 52109.3781 0:0032 II BV +0:0003 T

O/TUG
52489.5202 0:0027 I BV +0:0030 BG/TUG
AQ Ps 52189.5488 0:0016 I BV R +0:1923 ZM/TUG
52194.5459 0:0012 II BV +0:1952 ET/ANK
EQ Tau 52592.3005 0:0010 I BV +0:0003 ZM/TUG
52592.4722 0:0006 II BV +0:0013 ZM/TUG
52593.3250 0:0004 I BV +0:0007 ZM/TUG
V Tri 52190.5292 0:0026 II BV R +0:0050 ZM/TUG
52201.3504 0:0005 I BV  0:0002 BG/ANK
52485.4720 0:0024 II BV R +0:0041 T

O/TUG
52490.4437 0:0003 I BV R +0:0015 BG/TUG
GR Vir 52761.3401 0:0008 II BV +0:1556 ET/ANK
52761.5185 0:0011 I BV +0:1606 ET/ANK
52782.4280 0:0025 II BV +0:0778 FK/ANK
52796.3861 0:0006 II BV +0:1567 ET/ANK
52824.3191 0:0006 I BV +0:1580
_
I

O/ANK
BS Vul 52803.3674 0:0011 I UBV  0:0153 TT/ANK
52817.4134 0:0018 II UBV  0:0104
_
I

O/ANK
52831.4485 0:0005 I UBV  0:0165 FK/ANK
Explanation of the remarks in the table:
Observer(s)/Instrument: T

O:

Ozdemir, T.; ZM: Muyesseroglu, Z.; ET: Torun, E.;
TT: Tun, T.; FK: Kaya, F.;
_
I

O:

Ozav,
_
I. / ANK: Ankara University Observatory;
TUG: T

UB
_
ITAK National Observatory
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Ulupinar Astrophysis Observatory, Canakkale Onsekiz Mart University, TR-17100, Canakkale, Turkey, e-
mail: bakisvomu.edu.tr
Observatory and telesope:
40-m f/10 Meade Cassegrain-Shmidt telesope of the Canakkale Onsekiz Mart
University Ulupinar Astrophysis Observatory
30-m f/3.3 Meade Cassegrain-Shmidt telesope of the Canakkale Onsekiz Mart
University Ulupinar Astrophysis Observatory
Method of data redution:
Redution of the CCD frames was made with MUNIPACK
1
software, and redution
of photoeletri observations was made by ATMEX
2
software.
Method of minimum determination:
Kwee { van Woerden method (Kwee & van Voerden, 1952), and in some ases,
depending on the nature of the data set, several proedures written by A. Gaspani
(1995) based on artiial neural networks were used.
1
Hroh, F., Novak, R., 1997, MUNIPACK, http://munipak.astronomy.z/
2
Keskin, V., 2001, ATMEX, http://astronomy.si.ege.edu.tr/

keskinv/Software.html
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
OO Aql EW 19 48 13 +09 18 32 GSC1058:0409 39322.6916 0.50679190 1
V803 Aql EW 19 00 46  07 29 13 GSC5140:0670 47684.8169 0.26342538 1
UW Boo EA 14 20 59 +47 06 43 GSC3472:0434 42404.7175 1.00471105 1
XY Boo EW 13 49 10 +20 11 06 GSC1466:0088 39953.6892 0.37055392 1
AC Boo EW 14 56 28 +46 21 44 GSC3474:0835 47641.5860 0.35243123 1
CV Boo EA 14 35 03 +09 06 54 GSC2570:0869 38883.4540 0.84699280 1
EF Boo EW 21 58 33 +60 56 53 GSC3479:0714 48500.3016 0.42051309 5
Y Cam EA 07 41 11 +76 04 28 GSC4527:1983 42962.0840 3.30554500 1
AB Cas EA 02 37 32 +71 18 13 GSC4320:0413 46849.2820 1.36687530 1
V821 Cas EA 23 58 49 +53 40 20 GSC4001:1839 51767.4106 1.76975340 7
EG Cep EB 20 15 57 +76 48 36 GSC4585:0165 45580.5580 0.54462152 1
GS Cep EB 22 51 29 +57 00 20 GSC3992:1648 47414.4350 1.47162500 6
V456 Cyg EA 19 27 12 +28 56 50 GSC3152:0097 29098.9145 0.89119355 1
V478 Cyg EA 20 19 39 +38 20 09 GSC3151:2338 44777.4835 2.88090320 1
V836 Cyg EB 21 21 24 +35 44 11 GSC2715:2996 44853.4914 0.65341148 1
V859 Cyg EW 19 27 12 +28 56 50 GSC2137:0260 34629.4119 0.40499999 1
Z Dra EA 12 40 14 +66 17 08 GSC4396:0455 43499.7300 1.35743190 1
RZ Dra EB 18 23 06 +58 54 13 GSC3916:1825 44177.5609 0.55087616 1
TZ Dra EA 18 22 12 +47 34 05 GSC3529:0778 33852.3331 0.86603452 1
AX Dra EB 12 40 14 +66 17 08 GSC4168:0342 26767.6886 0.56816285 1
FU Dra EW 12 40 14 +66 17 08 GSC4181:1726 50866.2770 0.30671686 2
SZ Her EA 03 09 53  06 53 50 GSC2610:0821 34987.3959 0.81809569 1
EM La EW 22 23 55 +54 01 07 GSC3982:1143 38259.5490 0.38913405 1
PY Lyr EW 19 20 26 +28 56 46 GSC2136:1627 34980.4372 0.38576273 1
NN Mon EA 06 50 11 +33 14 21 GSC4816:2738 30131.2530 0.91233900 4
U Peg EW 23 57 59 +15 57 13 GSC1722:0413 50000.0227 0.37478124 3
AT Peg EA 22 13 23 +08 25 32 GSC1137:0492 45640.4590 1.14609013 1
BB Peg EW 22 22 56 +16 19 59 GSC1682:1530 43764.3416 0.36150147 1
BN Peg EA 21 28 02 +05 00 12 GSC0537:0590 33896.3700 0.71329807 1
V432 Per EW 03 10 10 +42 51 21 GSC2855:0199 48601.3776 0.38330910 1
AG Vir EW 11 05 05 +05 09 06 GSC0871:0261 33387.8656 0.64265009 1
Soure(s) of the ephemeris:
1. Kreiner et al., 2001
2. Vanko, M., et al., 2001.
3. Pribulla, T.; Vanko, M., 2002.
4. Kholopov et al., 1985.
5.

Ozdemir, et al., 2001.
6. Hanzl, D., 1991.
7. Degirmeni,

O. L., 2003.
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
OO Aql 52780.5145 2 I    0:0360 d
52781.5316 1 I    0:0325 d
52811.4324 1 I    0:0324 d
V803 Aql 52837.3705 1 I    0:0468 d
UW Boo 52777.3399 6 I    0:0145 d
XY Boo 52717.4421 8 II   0:2084 d
52777.4767 12 II   0:2132 d
AC Boo 52707.3704 5 II   0:1141 d
52777.5058 2 II   0:1157 d
CV Boo 52770.3285 3 II   0:0040 d
EF Boo 52777.3450 4 I   0:0048 d
Y Cam 52862.5289 3 I   0:3376 d
AB Cas 52885.4421 4 I   0:0388 d
V821 Cas 52882.3561 4 I   0:0009 d
EG Cep 52906.2642 3 I   0:0021 d
GS Cep 52890.3508 5 I    0:0008 d
V456 Cyg 52769.4771 5 II B; V 0:0163 pe
52904.4940 3 I   0:0174 d
V478 Cyg 52809.4233 9 I    0:0183 d
V836 Cyg 52811.4093 3 I   0:0195 d
V859 Cyg 52819.4211 6 II   0:0421 d
Z Dra 52837.5226 2 I   0:0186 d
RZ Dra 52860.4679 1 I    0:0030 d
TZ Dra 52917.2082 8 I    0:0088 d
AX Dra 52721.3722 1 I   0:0046 d
FU Dra 52770.3762 2 I   0:0009 d
52862.3919 4 I   0:0016 d
SZ Her 52770.3505 2 I   0:0085 d
EM La 52838.4791 3 I   0:0229 d
PY Lyr 52863.3103 4 I   0:0702 d
NN Mon 52721.3311 1 II   0:1083 d
U Peg 52906.3863 10 I    0:0649 d
52906.5725 2 II    0:0661 d
AT Peg 52811.4762 3 I    0:0687 d
52904.3107 2 I    0:0675 d
BB Peg 52838.4020 4 I   0:0120 d
BN Peg 52906.4719 3 I    0:0050 d
V432 Per 52917.4605 2 I   0:0225 d
AG Vir 52415.4503 6 I U;B; V 0:0008 pe
52417.3784 5 I U;B; V 0:0010 pe
Remarks:
The 31 stars, whose details are listed in Table 1, were observed using either onven-
tional ltered Johnson standard (UBV) photoeletri photometry with the SSP-5A
or unltered with the ST-237. 40 times of minima, primary and some seondary,
are listed in Table 2, together with O-C values orresponding to the Table 1
ephemerides.
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Availability of the data:
Upon request
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ERRATUM FOR IBVS 5399
Time of minimum of AH Tau was given as 52578.4707, but it should be 52578.5104.
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Determining the question of dupliity is ruial for the study of  Doradus variables.
These late-A and early-F type stars are a reently disovered lass of variables dened by
Kaye et al. (1999). Kumar, Ao, & Quataert (1995) and Willems & Aerts (2002) showed
that the presene of a lose ompanion produes tidal eets that an indue pulsation in
a star. Thus, it is important to determine whether eah  Doradus variable is a single star
with intrinsi pulsation or a lose binary with pulsation periods perhaps indued by tidal
interations. As an example of the latter, Handler et al. (2002) reently found HD 209295
to be the rst star that has light variability periods typial of both Æ Suti and  Doradus
variables. However, they noted that its  Doradus pulsations are tidally exited.
Reent radial veloities ombined with previously-published data from the literature
show that the  Doradus variable HD 19684 (Henry & Fekel, 2002) is a spetrosopi
binary.
Henry & Fekel (2002) published a mean radial veloity from three observations. The
individual spetra were obtained with the Kitt Peak National Observatory 0.9-m oude
feed telesope, oude spetrograph, and a TI CCD detetor. These spetra are entered
at 6430

A, have a wavelength range of about 80

A, and a 2-pixel resolution of 0.21

A.
The typial signal-to-noise ratio for these spetra ranged from 150 to 250. The six older
spetra from Fehrenbah et al. (1987), obtained at Haute-Provene Observatory have a
dispersion of 80

A mm
 1
.
The veloities of Fehrenbah et al. (1987) range from 3 to  23 km s
 1
. Our three
KPNO veloities add to the temporal baseline and range from 0 to 20 km s
 1
, enabling
us to establish that this star is indeed a binary and determine a preliminary orbit.
With a total of nine veloities (Table 1) we searhed for periods between 1 and 40
days. The results indiate several possible periods between 31 and 33 days. With weights
of 1.0 and 0.2 for the KPNO and Fehrenbah et al. (1987) veloities, respetively, orbital
solutions were obtained starting with the four best periods. An orbit with the eentriity
xed at zero and a period of 31.9456 days resulted in the smallest sum of the squared
residuals, and so we adopt it as the urrent best preliminary orbit of HD 19684. Table 2
lists the orbital elements of this solution and Figure 1 shows the veloities ompared with
the alulated orbit.
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Figure 1. A phased radial-veloity urve of the primary star omparing the nine veloities with the
omputed orbit. Phase zero is the time of maximum radial veloity.
Table 1: Radial Veloities of HD 19684
Veloity O C
HJD   2,400,000 Phase (km s
 1
) (km s
 1
)
45697.3549 0.2211 0.0  1.3
46001.5229 0.7425  4.0  0.4
46003.5118 0.8048 3.0  1.7
46032.4868 0.7118  7.0 0.7
46060.3410 0.5837  23.0  1.8
46321.6451 0.7634 3.0 3.8
52013.605 0.9400 19.8 2.3
52326.620 0.7384 0.0 4.2
52328.610 0.8007 0.1  4.1
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Table 2: Preliminary Cirular Orbital Elements of HD 19684
Orbital Element Value
Period (xed) 31.9456 days
Time of maximum veloity 2,452,015.5  0.7 days
Center of mass veloity  2.3  3.1 km s
 1
Semi-amplitude 21.8  3.3 km s
 1
Mass Funtion 0.03  0.02 M

a sin i 0.06  0.01 AU
 4.3 km s
 1
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Despite numerous urrently existing observations of individual T Tauri stars (TTSs),
the prinipal auses of variability are not ompletely understood for this group of stars.
Dierent variability mehanisms were suggested for lassial TTSs (CTTSs) and weak-
line TTSs (WTTSs) (Herbst et al., 1994). There exists an opinion that while, most likely,
CTTSs vary in brightness and spetrum beause of hanging parameters of their aretion
zones, brightness variations of WTTSs arise from rotational modulation beause of spotted
photospheres. It an be possible to reveal ommon properties, needed to understand the
nature of young stars, only from long-time observations. In this study, we report on
periodi variability of the spetra and brightness of the lassial T Tauri star DI Cep on
the basis of its long-time photoeletri and spetrosopi observations.
For our analysis, we use the published results of spetrosopi observations by Grinin
et al., (1980) (the same data on these spetrosopi observations are repeated in Kras-
nobabtsev, 1982) and by the author (Ismailov, 1987a, 1987b, 1988, and four observations
so far unpublished; for onveniene, we repeat all our observations in the eletroni ta-
ble, its four last lines orresponding to the unpublished observations). All the spetra,
obtained at the Crimean and Shemakha observatories, had approximately the same mean
linear dispersion (93{100

A/mm). The observations by Grinin et al. (1980) were obtained
during the single season of 1975, and our observations, in 1975{1987.
Our searh for possible periodiity in the light variations (see below) and the spetrum
of the star made use of the Sargle (1982) periodogram method, in its later modiation
by Horne and Baliunas (1986) (the ode we applied had been written by I. Antokhin). To
preserve uniformity, the data from eah season were proessed separately. The searh for
the period was arried out within the 0{1 d
 1
range of frequenies. Krasnobabtsev (1982)
and Ismailov (1987a) suspeted periodi variations in the spetrum of DI Cep, with a
time sale about 16{18 days. Spetral variability with an 11-day period was suspeted by
Fernandez and Eiroa (1996), Gomez de Castro and Fernandez (1996). For this reason, we
were mainly interested in the signiant power spetrum peaks in the 0.025{1 d
 1
range.
The power spetra alulated using the spetrosopi data from Grinin et al. (1980)
and from Ismailov (1987a) have shown signiant peaks, exeeding the 3 level, in the
0.1{0.2 d
 1
frequeny interval.
The results of our frequeny analysis based upon the equivalent widths (W

) of the
H and H emission lines reveal that dierent data sets ondently show the frequeny
orresponding to the period P = 9:
d
24 0:
d
07. This spetral variability period is found in
individual one-year data sets with high reliability.
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The basi observational material for our frequeny analysis of V magnitudes of DI Cep
was the Herbst et al. (1994) data base, available in Internet. We used up to 450 mea-
surements from this data base (mainly observations from Kardopolov and Filip'ev, 1985
and unpublished data by V.S. Shevhenko), inluding 58 measurements by the author
(Ismailov, 1988, 1997) as well as 97 measurements from Grinin et al. (1980) averaged
over individual nights of observations.
The power spetrum omputed from all available photometri V -brightness data does
not show any signiant periods in the studied interval of frequenies. The reason an
be that the omplete data set onsisted of measurements from dierent authors. The
periodiity an be masked beause of phase jumps, systemati and random mistakes of
individual observers. To have the observing data uniform, we subdivided the set into
6 subsets, eah onsisting of data aquired during one year, and proessed eah subset
separately.
This analysis has shown that the power spetrum for the V -brightness data often
ontains the frequeny 0:053 0:003 d
 1
, orresponding to the period 18:
d
28 1:
d
75. The
power spetrum for the third subset ontains a very signiant peak at the frequeny
0.028 d
 1
that orresponds to the period 35:
d
71. A part of the photometri data from
Grinin et al. (1980) reveals a signiant peak near the 9-day (8:
d
91  0:
d
82) period. The
frequeny of the latter period was also ondently observed in our photometri data.
It should be noted that the 9-day period in the photometri data an be revealed
only from arefully hosen homogeneous material, aquired during a short time interval.
The period 18:
d
28, as well as the period 35:
d
71, are, within errors, multiples of the 9-day
period. In the following, we aept the value P = 9:
d
24  0:
d
07 as the period of spetral
and photometri variability of DI Cep.
The Figure shows a omparison of the behavior of equivalent widths and of photometry
with the phase of the 9-day period. Upper panels orrespond to spetrosopy, and lower
panels, to photometry. Left panels are the data from Grinin et al. (1980), and right
panels, those by the author. For all the plots, we adopted JD2442616.472 as the initial
epoh. The amplitude of hanges of equivalent widths with phase exeeds 100% of their
minimal values. It appears from the Figure that there exists a phase shift between these
data and the data set from Grinin et al. (1980).
The spetral type of DI Cep was estimated as G5 (Brodskaya, 1951), G8V (Herbig,
1977; Krasnobabtsev, 1982). Variation of the star's spetral type within F4{K5 (with
the most probable spetral type G5{G7:5 1:5 V) were found by Ismailov (2001). Using
the adapted temperature sale from Cohen and Kuhi (1979), we nd, for the eetive
temperature of a young G8V star, T
eff
= 5400 K, and for its olor index, (B   V )
0
=
0:
m
75. Then, with the average observed olor hB   V i = 0:
m
88, we obtain the olor
exess E(B   V ) = 0:
m
13 0:
m
25. For the star's distane of 200 p (Grinin et al., 1980),
the absolute magnitude is found to be M
V
= 4:
m
0  0:
m
3, and, taking into aount the
bolometri orretion, we nd for the star's radius the value of R

= 1:8 0:2 R

.
The projeted rotation rate of DI Cep was estimated as v sin i = 28 km/s (Bouvier et
al., 1986) and as 23 km/s (Gameiro and Lago, 1993). If the period we found is the period
of the star's axial rotation, we an estimate the inlination of the rotation axis to the line
of sight, i = 27
Æ
 2:
Æ
5.
The analysis of rotational modulation for WTTSs shows that usually the initial epoh
in suh a yle remains rather stable (Petrov et al., 1994; Grankin, 1998). However,
already Herbst et al. (1994) noted phase instability of the periodi light variability for
CTTSs. In our opinion, the phase shift an be due to two reasons. First, the value of the
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Figure 1. Top: the equivalent widths of emissions in the spetrum of DI Cep versus the phase of the
9-day period; the left panel orresponds to the data from Grinin et al. (1980), and the right panel, the
author's data. Bottom left: photometry from Grinin et al. (1980). Bottom right: the author's
photometry.
modulation period an be insuÆiently aurate. In suh a ase, it an be orreted using
the two dierent initial epohs, assuming that the ative emission area (hot spot) in the
atmosphere of the star does not move. The latter assumption seems rather improbable.
Seond, if the value of the 9-day period is preise enough, the displaement of the phase of
the 9-day period is quite possible if the aretion proess reating the hot spot is unstable.
The olor variations of DI Cep are easily explained by the presene of the hot spot
(Ismailov, 1988; Fernandez and Eiroa, 1996), thus the observed 9-day modulation of the
emission spetrum and brightness in absene of a orrelation between the absorption
and emission spetrum (Ismailov, 1987a) shows that the hot spot an be loated in the
exitation region of the hydrogen emission spetrum, i.e. in the irumstellar environment
or in the disk of the star. To ondently follow possible displaements of the hot spot,
long runs of ontinuous observations are needed.
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In a reent omprehensive atalogue of Æ Suti type pulsating stars there are 86 objets
belonging to binary or multiple stellar systems (Rodrguez et al., 2000). Of those, only
9 stars are omponents of elipsing binaries (Rodrguez & Breger, 2001). Reent surveys
revealed a few more elipsing binaries with pulsating omponents (e.g. Kim et al., 2003).
These stars are desired ompound for asteroseismology in order to identify pulsation
modes through determination of fundamental physial parameters. Another interesting
possibility is the study of tidal eets on osillation (Willems & Aerts, 2002).
Inspired by this importane, we started a photometri survey of Algol-type elipsing
binaries for pulsating omponents. Sine Æ Suti stars are main-sequene or slightly
evolved A{F type stars in the lower parts of the instability strip, our targets were seleted
aording to the spetral type of the omponents. Basi data were extrated primarily
from the Hipparos database (ESA 1997). In this paper we present the results obtained
for SZ Herulis (V=9:
m
92, V=1:
m
75, mean spetral type F0V).
Photometri monitoring of this star began early (Dugan, 1923), the rst visual minima
are dated as bak as 1902. Aording to light urve analysis of Giuriin & Mardirossian
(1981), the system is semi-detahed with a Rohe-lobe lling subgiant seondary star.
Cyli O C variations were noted as well (Mallama 1980, Zavala, 2002), although to our
knowledge, there has not been any detailed period hange study of the star.
We arried out standard Johnson{Cousins VRI ltered CCD observations on 9 nights
in June and July of 2002. In order to obtain good time-resolution, the observations were
single-ltered during the given night. The ahieved photometri auray varies between
0.01{0.05 mag depending on the weather onditions. The bulk of the data was aquired
with the 0.4m Cassegrain-telesope of the Szeged Observatory. This telesope was used
with a ooled SBIG ST{9E CCD amera (512512 20m sized, 22 binned pixels, eld
of view was 6
0
 6
0
). The exposure times were 30 seond. One night of data was obtained
with the 60/90/180 m Shmidt-telesope of the Konkoly Observatory, equipped with
a Photometris AT200 CCD amera (15361024 KAF 1600 MCII oated CCD hip).
The projeted area is 29
0
18
0
whih orresponds to an angular resolution of 1:
00
1/pixel.
Applying only a few seond exposures { typially 5 seonds { we were able to aomplish
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Table 1: Log of observations and times of minimum.
Obs. Date Length [h℄ Telesope Filter HJD
min
Type O C (day)
20.06.2002 5.76 0.4m Cass. V 2452446.3795(2) primary 0.0034
21.06.2002 6.48 0.4m Cass. V
24.06.2002 6.24 0.4m Cass. V 2452450.4706(2) primary 0.0040
05.07.2002 6.48 0.4m Cass. R 2452461.5152(10) seondary 0.0043
08.07.2002 5.28 0.4m Cass. R 2452464.3777(3) primary 0.0035
10.07.2002 6.24 0.4m Cass. I 2452466.4207(3) seondary 0.0013
11.07.2002 6.96 0.4m Cass. I
15.07.2002 7.20 0.4m Cass. I
21.07.2002 4.80 0.6m Shmidt I 2452477.4705(1) primary 0.0068
relatively fast photometry thus the resulting light urve onsists of more than 1600 data
points. The omplete dataset ontains of 3 V-ltered, 2 R-ltered and 4 I-ltered nights
with 5481 individual points overing 55.4 hours (see Table 1). The dataset is available at
the IBVS website as 5467-t2.txt.
For dierential photometry we used the nearby stars GSC 2610{1214 (V=11:
m
82) and
GSC 2610{1417 (V=13:
m
11) as omparison and hek stars, respetively. We were able to
determine six epohs of minimum, four primaries and two seondaries by tting low-order
polynomials to seleted parts of the light urves. We list the minima in Table 1. The
O C data were alulated using the ephemeris HJD
min
= 2434987:3959+0:818095693E,
while the light urve was phased with HJD
min
= 2452446:3795+0:8180644E. The phased
instrumental light urves in V,R and I are shown in Fig. 1. The light urve is haraterized
by large elipse depths (V=1:
m
75, R=1:
m
62, I=1:
m
5) and slight reetion eet or
ellipsoidal variations of about 0:
m
1.
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Figure 1. The VRI phase diagrams of SZ Her. The urves are shifted vertially for larity.
At rst sight the light urves did not show disernible light variations due to short
period osillation of any of the omponents. To assert more preisely the lak of short-term
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light variations, we performed frequeny analysis of the individual light urves. For this,
we alulated the binned phase diagram (the bin size was 0.01), whih was transformed
bak to the time domain over the time span of observations. After subtrating these
smooth data from the original observations, the residuals showed the deviations from the
mean.
For this analyses, we used Period98 written by Sperl (1998). The resulting Fourier
spetra with the window funtions are plotted in Fig. 2. We an summarize the results
as follows. We ould not identify any harateristi frequeny produed by oherent
osillation in the residual light urves with amplitudes larger than 0:
m
004 in V and R
and 0:
m
007 in I, respetively. We made simulations to estimate possible derease of the
Fourier-amplitude by the observational errors. Artiial datasets were reated onsisting
of a low-amplitude single sine wave and dierent satter levels mimiking our measurement
errors. We found that the alulated amplitudes agreed very well with the initial value
(within a few perent), so that our amplitude limits are only slightly aeted by the
noise. Thus we an ertainly assert there is no Æ Suti-type pulsator in SZ Her with larger
amplitudes of pulsation than these upper limits.
Figure 2. Frequeny spetra of the residual light urves. The small inserts show the window funtions.
In addition to this, we have heked the star's reent period hange. The O C diagram
(Kreiner 2001)
1
plotted in Fig. 3 shows notieable variations. Assuming that the hanges
are periodi, they an be approximated by a sine wave with 0:
d
015 amplitude and 66 year
period.
A possible interpretation is the light-time eet produed by the binary system orbiting
around a third omponent. Assuming these objets are orbiting approximately in the
1
Available eletronially at http://www.as.wsp.krakow.pl/o-/data/getdata.php3?SZ%20her
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Figure 3. The O C diagram of SZ Her.
same plane as the omponents of the binary system do (whih is the usual assumption
for hierarhi systems in elestial mehanis, and, onsequently, the inlination is lose
to 90
Æ
), applying Kepler's third law, we an estimate the mass funtion of the third
omponent (Zhou & Fu, 1998): (t)
3
=P
2
orb
= f(M
3
min
), where t is the semi-amplitude
of the O C diagram,  is the speed of light and P
orb
is the hypothetial orbital period, i.e
66 years. With parameters desribed above we an get f(M
3
min
) = 0:004M

. Aording
to this, the minimum mass of the aompanying objet roughly equals four Jupiters. One
possibility is that the objet might be a giant planet or a brown dwarf star in ase of
smaller inlinations.
This work has been supported by the Hungarian Ministry of Eduation (FKFP Grant 0010/2001), Hungarian Researh
Counil (OTKA Grant F043203), PRCH Student Siene Foundation and the Australian Researh Counil. The author
wishes to thank the assistane with observing of Balazs Csak and lots of advies and help of L.L. Kiss. This researh has
made use of the SIMBAD database, operated at CDS-Strasbourg, Frane. The NASA ADS Abstrat Servie was used to
retrieve data and referenes.
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Several attempts reently have been made to investigate whih magneti variations
our over the pulsation yle in roAp stars (Hubrig et al., 2003; Leone & Kurtz, 2003).
For the rst time we tried to nd these variations from observations of the resolved Zeeman
split Fe II  6149.2

A spetral line in order to diagnose the line-intensity weighted average
of the modulus of the magneti eld over the visible stellar hemisphere.
In our investigations we used spetra with a resolution of R=120000 obtained with the
Coude Ehelle spetrometer MAESTRO (Musaev et al., 1999). It was fed by the 2 meter
telesope of the Observatory at Tersol Peak (Northern Cauasia). A Wright Instruments
CCD 12421152 matrix amera with pixel size of 22.5 m was used. Redution of the
spetra was done using the DECH ode (Galasutdinov, 1992). 45 exposures of 80 s eah
were obtained at JD=2452103. The total time of one yle was equal to 110 se. S/N
ratio of one spetrum was between 40{60. All details of our data redution proedure,
measurements of RV, et. an be found in Malanushenko et al. (1998) and Savanov,
Malanushenko & Ryabhikova (1999).
Basi results of our investigation are illustrated in Figure 1. Upper and middle panels of
Figure 1 (left side) show phase diagrams for the RV variations of the Nd III  6145

A and
the Pr III  6160

A lines. RV variations were tted by a osine urve using an IDL
routine based on the non-linear least-squares Marquardt method (Bevington, 1969). Semi-
amplitudes of RV variations are equal to 260 m/s for the Nd III line and 500 m/s for the
Pr III line (with errors about 40{50 km/s).
Periods P were taken from a periodogram analysis whih was performed with the
PERDET ode (Breger, 1990) (right panels of Figure 1). The highest peaks for the
radial veloity data for Nd III, Pr III and magneti data are at 1.37, 1.33 and 1.33
mHz, respetively. With our dataset we annot resolve frequenies mentioned in our RV
investigations (Savanov, Malanushenko & Ryabhikova, 1999) and in the photometri
investigations by Martinez et al. (1996). The dierene in the values of pulsation periods
found from Nd III and Pr III lines is small but the same eet was also mentioned by
Kohukhov & Ryabhikova (2001).
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We also measured the dierene (Æ

) in wavelength between the entral parts of the
two omponents of the Fe II  6149.2 line and determined the orresponding magneti
eld H

(mean magneti eld modulus) derived from the relation
H

= Æ

=(g Æ
Z
);
where g is the Lande fator and Æ
Z
is the Lorenz unit (see Mathys 1990 for details).
From our observations we found that the mean value of the dierene in wavelength
between the entral parts of the two omponents of the Fe II line is equal to
Æ

= 0:1808 0:0067
and the mean magneti eld modulus is equal to
H

= 3792 140G:
These values an be ompared with results published by Mathys (1990) for JD = 2447637.917:
Æ

= 0.171 and H

= 3.6 kG.
Another estimation of H

yields values in the region of 3.4{3.6 kG and an be found
in Mathys & Lanz (1992).
The bottom panels of Figure 1 illustrate the results on the variability of H

. Aording
to our estimations the amplitude of H

variations is equal to 99  53 G. The frequeny
of the osillations oinides with the one of the RV variations of the Pr III  6160.24

A
line and is equal to 1.33 mHz (lose to one of the photometri periods found by Martinez
et al., 1996).
We onrm the existene of a small phase dierene between the radial veloity vari-
ations and the magneti variations at an order of 0.20-0.25 yles (0.15  0.05 yles by
Leone & Kurtz, 2003).
The RV variations of eah of the Zeeman omponents of the Fe II  6149.2

A line
are below the limit of our detetion (100-120 m/s). This is in agreement with the result
by Kohukhov & Ryabhikova (2001) who found that the average of the omponent's
semi-amplitude of RV variations is equal to 64 m/s and that the phase shift between RV
variations of Fe II and Pr III, Nd III is about 0.5 of a yle.
We suggest that osillations of the mean magneti eld modulus determined from the
omponents of the Fe II  6149.2

A line annot be onneted with osillation in spots or
thik layer as in the ase of double-ionized rare earth elements.
In the paper by Hubrig et al. (2003) rst theoretial onsiderations of the magneti eld
variations for magneti roAp stars were presented. These estimations in the partiular
ase of  Equ imply magneti eld variations at a level of 8%. From their own observations
Hubrig et al (2003) were only able to give an upper limit of 175 G. From polarimetri
observations Leone & Kurtz (2003) deteted magneti variations over a pulsation yle of
 Equ with an amplitude in the range of 112{240 G for the Nd lines. This is in agreement
with theoretial models expeting 10% variations of the eetive eld strength whih equal
to 145 G.
From our analysis we have found that the amplitude of H

is about 200 G whih is 5%
of the obtained mean magneti eld modulus H

. However, an estimate for the expeted
eld variations is tightly onneted with the adopted RV data. In general, the available
radial veloity data range implies the magneti eld variations in the atmospheres of roAp
stars at a level of approximately 1 to 14 % (Hubrig et al., 2003).
We thank T. Granzer and S. Hubrig for the assistane during the preparation of the
manusript.
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Figure 1. Left side: phase plots of the variability of the radial veloity from the Nd III  6145

A ,
Pr III  6160

A lines and the mean magneti eld modulus H

(from top to bottom). Right side: the
amplitude spetra for the radial veloity of the Nd III  6145

A , Pr III  6160

A lines and the mean
magneti eld modulus H

(from top to bottom).
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ERRATUM FOR IBVS 5407
We notied an error in the minima of ET Leo whih should be orreted as:
Mean time 52726.2809, Mean error 0.0004 Min I (BVR)
Mean time 52726.4513, Mean error 0.0002 Min II(BVR)
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Name of the objet:
DT UMa
Equatorial oordinates: Equinox:
R.A.= 8
h
53
m
44:
s
9 DEC.= 49
Æ
18
0
40
00
J2000
Observatory and telesope:
Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesope
Detetor: SBIG ST-7
Filter(s): unltered
Date(s) of the observation(s):
8 nights between Marh 2002 and January 2003, total of 314 observations
Comparison star(s): GSC 3420 1781, P
mag
=13.6 (GSC)
Chek star(s): GSC 3420 1755, GSC 3420 1089
Transformed to a standard system: No
Type of variability: RR
Remarks:
The variability of DT UMa (= GR 301) was disovered by Romano (1980) on
Asiago photographi plates with range of variability between 14.3 and 15.8 mag.
He suggested that it is an RR Lyr type variable star but wasn't able to give any
ephemeris.
Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Period
of light variations was obtained using PerSea (Maiejewski, 2002). The ephemeris
are:
Max: = JD 2452339:4563 + 0:321162 E:
0:0077 0:000002
The phased light urve is shown in Figure 1.
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Name of the objet:
V672 Her
Equatorial oordinates: Equinox:
R.A.= 18
h
44
m
53:
s
9 DEC.= 13
Æ
41
0
16
00
J2000
Observatory and telesope:
Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesope
Detetor: SBIG ST-7
Filter(s): V(RI)
C
Date(s) of the observation(s):
12 nights between July 2002 and August 2003, total of 706 observations
Comparison star(s): GSC 1037 0530, P
mag
=13.3 (GSC)
Chek star(s): GSC 1037 0906, anonymous at
18
h
44
m
52.9
s
+13
Æ
42
0
44
00
[J2000℄
Transformed to a standard system: No
Type of variability: RR
Remarks:
Homeister (1949) revealed V672 Her (= S 4352) as a short period variable star.
No ephemeris has been published.
Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Period
of light variations was obtained using PerSea (Maiejewski, 2002). The ephemeris
are:
Max: = JD 2452485:3986 + 0:352456 E:
0:0082 0:000004
The phased light urves are given in Figure 2.
Name of the objet:
V868 Oph
Equatorial oordinates: Equinox:
R.A.= 17
h
42
m
31:
s
1 DEC.= 03
Æ
03
0
41
00
J2000
Observatory and telesope:
Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesope
Detetor: SBIG ST-7
Filter(s): V(RI)
C
and unltered
Date(s) of the observation(s):
17 nights between May 1998 and August 2003, total of 660 observations
Comparison star(s): GSC 0419 0350, P
mag
=13.6 (GSC)
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Chek star(s): GSC 0419 0373, anonymous at
17
h
42
m
22:
s
8 +03
Æ
02
0
16
00
[J2000℄
Transformed to a standard system: No
Type of variability: RR
Remarks:
Homeister (1949) revealed V868 Oph (= S 4177 = HV 11025) as a short period
variable star of RR Lyr type. Aording to Gotz (1957) the star is an elipsing
binary with period of approx. 0.443 days. Although his light urve is obviously
asymmetri, the lassiation persisted in the literature (e.g. Sahade & Davila,
1963; Popova & Kraiheva, 1984). Loher (1977) suggested irregular variations
possibly superimposed on elipses. Our CCD observations prove the star to be an
RR type variable.
Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Period
of light variations was obtained using PerSea (Maiejewski, 2002). The ephemeris
are:
Max: = JD 2452836:4692 + 0:287381 E:
0:0077 0:000001
The phased ltered light urves are given in Figure 3.
Name of the objet:
GSC 3135 0673
Equatorial oordinates: Equinox:
R.A.= 19
h
39
m
51:
s
0 DEC.= 38
Æ
21
0
08
00
J2000
Observatory and telesope:
Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesope
Detetor: SBIG ST-7
Filter(s): V(I)
C
and unltered
Date(s) of the observation(s):
4 nights in September 2003, total of 520 observations
Comparison star(s): GSC 3135 0012, V = 11:55; B   V = 0:76 (Tyho)
Chek star(s): anonymous stars at 19
h
39
m
53:
s
1 +38
Æ
25
0
08
00
and
19
h
39
m
53:
s
8 +38
Æ
23
0
03
00
[J2000℄
Transformed to a standard system: No
Type of variability: RR
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Remarks:
Variability of this star was disovered in the TASS data (Rihmond et. al 2000;
Wils, 2003).
Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Pe-
riod of light variations was obtained ombining our and TASS data using PerSea
(Maiejewski, 2002). The ephemeris are:
Max: = JD 2452907:3267 + 0:297224 E:
0:0034 0:000008
The phased light urves are given in Figure 4.
All data are available upon request.
Aknowledgements:
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observations (http://www.tass-survey.org). We would like to thank L. Kral and
M. Broz for software support, A. Pashke for database help. This work has made
use of the SIMBAD database, operated at CDS, Strasbourg, Frane. The NASA
ADS Abstrat Servie was used to aess data and referenes.
Table 1: Maxima timings of DT UMa, V672 Her, V868 Oph and GSC 3135 0673
Star Hel. JD Error Filter Epoh
DT UMa 2452339.4563 0.0077 unltered 0
DT UMa 2452346.5187 0.0081 unltered 22
DT UMa 2452640.3953 0.0073 unltered 937
DT UMa 2452651.6350 0.0038 unltered 972
V672 Her 2452485.4128 0.0069 I 0
V672 Her 2452485.4098 0.0088 R 0
V672 Her 2452485.3986 0.0082 V 0
V672 Her 2452817.4259 0.0051 I 942
V672 Her 2452817.4209 0.0042 R 942
V672 Her 2452817.4251 0.0064 V 942
V672 Her 2452841.3818 0.0044 I 1010
V672 Her 2452841.3779 0.0034 R 1010
V672 Her 2452841.3810 0.0050 V 1010
V868 Oph 2452031.5316 0.0025 unltered  2801
V868 Oph 2452440.4588 0.0040 unltered  1378
V868 Oph 2452836.4692 0.0077 unltered 0
V868 Oph 2452857.4544 0.0031 I 73
V868 Oph 2452857.4595 0.0024 R 73
V868 Oph 2452857.4707 0.0037 V 73
V868 Oph 2452862.3556 0.0028 I 90
V868 Oph 2452862.3536 0.0037 R 90
V868 Oph 2452862.3390 0.0038 V 90
GSC 3135 0673 2452907.3267 0.0054 I 0
GSC 3135 0673 2452907.3267 0.0034 V 0
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Figure 1. Unltered light urve of DT UMa.
0.0 0.5 1.0 1.5 2.0
Phase
3.0
2.5
2.0
1.5
1.0
D
iff
.m
ag
V
R
I
Figure 2. Light urves of V672 Her.
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Figure 3. Filtered light urves of V868 Oph. The datasets were shifted for plot larity.
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Figure 4. Light urves of GSC 3135 0673 from our data.
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ERRATUM FOR IBVS 5320
The oordinates of GSC 4988-707 and GSC 6328-971 were in error; the orret values
are:
GSC 4988-707 14 30 56.52 -03 11 09.2
GSC 6328-971 20 21 53.99 -16 27 03.6
R. Behrend
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MINIMUM TIMES OF SEVERAL ECLIPSING BINARIES
DEEG, H. J.
1
; DOYLE, L. R.
2
; B

EJAR, V. J. S.
1
; BLUE, J. E.
3
; HUVER, S.
2
1
Instituto de Astrofsia de Canarias, E-38200 La Laguna (Tenerife), Spain; email: hdeegia.es
2
SETI Institute, 2035 Landings Drive, Mountain View, CA 94043, USA
3
SRI International, 333 Ravenswood Street, Menlo Park, CA 94025, USA
Observatory and telesope:
1.5m Carlos Sanhez Telesope (TCS), Teide Obsv., Tenerife, Spain
36
00
Crossley Telesope (CRO) of Lik Observatory
Detetor: TCS: Single hannel NIR photometer equipped with an
InSb detetor and standard H (1.6 m) lter, swithing
between soure and sky every 10 seonds. CRO: CCD
Kodak KAF4200 with Johnson-Cousins R lter, 12
0
12
0
eld of view.
Method of data redution:
TCS: derivation of soure magnitudes by on-line redution. Nearby referene stars
that were observed before and after the elipses were used to remove any extintion
slope. CRO: 'Vaphot'
1
(Deeg & Doyle, 2001) dierential photometry pakage for
IRAF, using as referenes several stars visible in the same CCD eld.
Method of minimum determination:
Unless noted otherwise, minimum times were determined with the Kwee-van-
Woerden Algorithm (Kwee & van Woerden, 1956)
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
RT And EA/DW/RS 23 11 10.1 +53 01 33   36697.8570 0.628930880 1
EE Aqr EB/KE: 22 34 42.0  19 51 35   40828.7804 0.50899590 1
44i Boo EW/KW 15 03 47.3 +47 39 15   39852.4644 0.2678176 2
VW Cep EW/KW 20 37 21.5 +75 36 01   51067.2820 0.2783140 3
XX Cep EA/SD 23 38 20.3 +64 20 03   41539.5307 2.3373260 1
BV Dra EW/KW 15 11 50.4 +61 51 25   45739.1151 0.350066568 1
FL Lyr EA/DM 19 12 04.9 +46 19 27   38221.5535 2.17815381 1
TZ Lyr EB/D 18 15 49.7 +41 06 38   20669.455 0.52882516 1
V566 Oph EW/KW 17 56 52.4 +04 59 15   40418.540 0.40964360 1
UV Ps EA/D:/RS 01 16 55.1 +06 48 42   44932.2977 0.86104716 1
ER Vul EW/DW/RS 21 02 25.5 +27 48 26   40182.2593 0.69809479 1
1
Code available from ftp://ftp.ia.es/pub/users/hdeeg/tep dist/
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Soure(s) of the ephemeris:
1.: Kreiner et al., 2001; 2.: Rovithis & Rovithis-Livaniou, 1990; 3.: Pribulla et al.,
2000
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
RT And 50328.6564 0.0001 I H  0.0196 TCS
50329.6002 0.0002 II H  0.0192 TCS
50330.5441 0.0001 I H  0.0187 TCS
51340.9203 0.0001 II R  0.0199 CRO
51379.9158 0.0002 II R  0.0182 CRO
EE Aqr 50654.6889 0.0002 II H  0.0029 TCS
44i Boo 50328.4390 0.002 I H 0.0214 TCS,tp
50655.4455 0.0003 I H 0.0225 TCS
VW Cep 50271.7420 0.003 II R 0.0206 CRO,tp
51362.8508 0.0003 I R  0.0007 CRO
XX Cep 50285.7620 0.002 I R  0.0426 CRO,tp
50993.9636 0.0002 I R  0.0507 CRO
51346.8959 0.0001 I R  0.0547 CRO
BV Dra 50330.4145 0.001 II H 0.0013 TCS,tp
50653.5264 0.0001 II H 0.0018 TCS
FL Lyr 50654.4547 0.0004 I H  0.0008 TCS
50655.5427 0.0002 II H  0.0019 TCS
TZ Lyr 50657.5611 0.0003 I H 0.0178 TCS
V566 Oph 50334.4103 0.0002 I H 0.0373 TCS
50652.5025 0.0001 II H 0.0413 TCS
50654.5506 0.0001 II H 0.0411 TCS
UV Ps 50333.6434 0.0001 I H  0.0032 TCS
50334.5051 0.0002 I H  0.0025 TCS
50652.6656 0.0001 II H 0.0011 TCS
50655.6767 0.0001 I H  0.0015 TCS
ER Vul 50329.4115 0.0005 II H  0.0046 TCS
Explanation of the remarks in the table:
TCS, CRO indiate the telesope. tp: minimum determined by traing paper. Used
in ases where data were not apt for proessing by Kwee-van-Woerden algorithm
Referenes:
Deeg, H. J.; Doyle, L. R., 2001, \Vaphot - A Pakage for Preision Dierential Aperture
Photometry", in pro. of \Third Workshop on Photometry", Eds. W. Boruki and
L. E. Lasher, NASA/CP-2000-209614, p. 85
Kreiner, J. M.; Kim, C.-H.; Nha, I.-S., 2001, An Atlas of O {C Diagrams of Elipsing
Binary Stars
Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
Pribulla, T., Parimuha, S., Vanko, M., 2000, IBVS, 4847
Rovithis, P., Rovithis-Livaniou, H., 1990, A&ASS, 86, 523
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
SELAM, S. O.; ALBAYRAK, B.; SENAVCI, H. V.; TANRIVERD
_
I, T.; ELMASLI, A.; KARA, A.;
AKSU, O.; YILMAZ, M.; KARAKAS, T.; C INAR, D.; DEM
_
IRHAN, M.; SAH
_
IN, S.; CEV
_
IKER, S.;
G

OZLER, A. P.
Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department,
06100, Tandogan, Ankara, Turkey; e-mail: selimastro1.siene.ankara.edu.tr
Observatory and telesope:
30-m Maksutov telesope of the Ankara University Observatory
Detetor: OPTEC SSP-5A photoeletri photometer (unooled)
ontaining a side-on R1414 Hamamatsu photomultiplier.
Method of data redution:
Redution of the observations were made in the usual way (Hardie, 1962).
Method of minimum determination:
Times of minima were determined by the method of Kwee and van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
V363 And EB 01 31 46 +36 05 38 BD+34
Æ
0273 48500.3980 1.27799 1
OO Aql EW/DW: 19 18 32 +09 18 32 BD+08
Æ
4220 49193.4418 0.5067888 2
BI CVn EW/KW 13 03 16 +36 37 01 BD+03
Æ
2352 45769.538 0.3842059 3
BO CVn EW 13 59 08 +40 49 09 BD+41
Æ
2450 46895.4483 0.51746168 4
YY CrB EW 15 50 32 +37 50 08 BD+38
Æ
2701 50000.1496 0.37656416 5
AK Her EW/KW 17 13 58 +16 21 01 BD+16
Æ
3123 38176.5092 0.42152368 6
SW La EW/KW 22 53 42 +37 56 19 BD+37
Æ
4715 52505.5960 0.32071417 7
AM Leo EW/KW 11 02 11 +09 53 43 BD+10
Æ
2235 39936.8303 0.3657972 8
U Peg EW/KW 23 57 58 +15 57 10 BD+15
Æ
4916 36511.6663 0.3747809 9
V351 Peg EW/KW 23 25 25 +15 41 19 BD+15
Æ
4830 48500.493 0.593297 10
V781 Tau EW/KW 05 50 13 +26 57 43 BD+27
Æ
0886 52554.9210 0.344908 11
GR Vir EW/KW 14 45 20  06 44 04 BD 06
Æ
4066 45665.6415 0.3469788 12
Soure(s) of the ephemeris:
1.: ESA (1997); 2.: Demiran & Gurol (1996); 3.: Vandenbroere (1998); 4.: Al-
bayrak et al. (2001); 5.: Pribulla & Vanko (2002); 6.: Bookmyer & Kaithuk
(1979); 7.: Pribulla et al. (2002); 8.: Demiran & Derman (1992); 9.: Maupome et
al. (1991); 10.: Gomez-Forrellad et al. (1999); 11.: Nelson (2003); 12.: Cereda et
al. (1988)
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V363 And 52855.2955 0.0002 II BV +0.1466 Tn-Ak
OO Aql 52497.4739 0.0002 II UBV +0.0225 El-Cn
52574.2521 0.0006 I UBV +0.0222 Sn-Kr
52575.2659 0.0002 I UBV +0.0224 El-Ak
52498.4877 0.0001 II UBV +0.0227 Tn-Cn
BI CVn 52762.4909 0.0003 I BV +0.0213 Tn-Kr
BO CVn 52757.5142 0.0002 II BV +0.0013 Kt-Cn
52813.3986 0.0052 II BV  0.0002 Kt-Kr
YY CrB 52814.4004 0.0001 II UBV  0.0015 Tn-Ak
AK Her 52806.5086 0.0004 II BV +0.0346 Sn-Krk
SW La 52863.5142 0.0004 I UBV +0.0012 Sn-Cv
52909.5377 0.0002 II BV +0.0022 Sn-Cv
52912.2629 0.0002 I BV +0.0013 Tn-Dm
52912.4243 0.0004 II BV +0.0024 Tn-Dm
AM Leo 52727.4902 0.0003 II BV +0.0121 El-Sh
52728.4046 0.0006 I BV +0.0120 Tn-Yl
52729.3188 0.0004 II BV +0.0117 El-Sh
52729.5008 0.0002 I BV +0.0108 El-Dm
U Peg 52917.4434 0.0003 II UBV  0.0694 Tn-Krk
V351 Peg 52924.4121 0.0002 II UBV +0.0000 Sn-Gz
V781 Tau 52924.4952 0.0001 II UBV +0.0053 Sn-Krk
GR Vir 52769.3237 0.0004 I BV  0.0148 El-Gz
52769.4964 0.0004 II BV  0.0156 El-Gz
52797.4277 0.0005 I UBV  0.0161 Sn-Yl
52805.4052 0.0008 I UBV  0.0191 Sn-Yl
Explanation of the remarks in the table:
Observers: Ak: O. Aksu, Cv: S. Ceviker, Cn: D. C nar, Dm: M. Demirhan, El:
A. Elmasl, Gz: A.P. Gozler, Kr: A. Kara, Krk: T. Karakas, Kt: E. Kutdemir,
Sn: H. V. Senav, Sh: S. Sahin, Tn: T. Tanrverdi, Yl: M. Ylmaz
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GSC 2139 2190 IS A SLOWLY CHANGING BE VARIABLE AND NOT
A HOT LOW MASS POST ASYMPTOTIC GIANT BRANCH STAR
GREAVES, J.
Borrowdale Walk, Northampton, UK
GSC 2139 2190 (
2000
= 19
h
42
m
05:
s
5; Æ
2000
= +23
Æ
18
0
59
00
, Wyn Evans, 2003) is hara-
terized in Gauba et al., (2003), following somewhat on earlier work, as being a possible
hot low mass post asymptoti giant branh (post AGB) star of the pre planetary nebula
ilk, based on its early spetral lass (it is the OB star LS II +23 17; Stok et al., 1960),
H emission (HBHA 0038-54; Kohoutek and Wehmeyer, 1999) and supposed assoiation
with the adjaent infrared soure IRAS 19399+2312's (Joint IRAS Siene Working Group
1988) spetral distribution. The IRAS objet may also be MSX5C G059.3036+00.0819
(Egan et al., 1999).
During follow up work upon a list of prospetive variable stars earmarked by T. Droege
(2003) as part of his TASS Mk IV amera all sky survey (http://www.tass-survey.org),
the distint nature of this objet from the usual 'run of the mill' variables was immediately
apparent.
Utilising data for the objet gleaned from the TASS Mk IV online database (Sallman
and Droege, 2003+) it an be seen that it is indeed variable, showing a slow seular
desend on the whole, and is niely onrmed by ASAS3 data (Pojmanski, 2003+) both
in general trend and at points of overlap, as well as during a small 'spike' event. This
disovery of variability within this objet in this way led to the urrent work. The data
is repeated here as Figure 1.
Low amplitude, nonperiodi, variation over long intervals for luminous post AGB stars
is not unpreedented in the literature (eg HD 213985 , Waelkens et al., 1987), so at rst
sight it seems that another andidate suh objet has been disovered.
However, several strong piees of ontraditory evidene go against this interpretation.
The rst area of unertainty is the assoiation of this star with the stated IRAS and
MSX5C soures. Although these objets often have worse positional errors than the
internal ones quoted in the atalogue, there are many other stars in this rowded Galati
area that ould just as easily be assoiated with them. Indeed, it is not even ertain if the
infrared soures are the same as eah other, and there is half the distane between their
atalogue positions than either has to GSC 2139 2190. Further, the MSX5C soure is
only visible to band A of that experiment, usually interpreted as due to silion emission,
as an be found assoiated with evolved red giants.
In this ontext, the 2MASS J K
s
olour of GSC 2139 2190 is given as +0.28, whereas
there are several stars more adjaent to the IRAS and MSX5C soure more than red
enough in J   K
s
olour to be red giants. Further still, Reed B. Cameron (1998) gives
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GSC 2139 2190 as having U   B =  0:20 and B   V = +0:78 for this star. Utilising
the dereddening parameter Q = (U   B)   0:645(B   V ) (Heintze, 1973), Q is {0.70,
equivalent to spetral type B2, whih agrees well with the listed spetral type of B1 III
(eg Gauba et al., 2003), although B1 IIIe would be more appropriate given by Kohoutek
and Wehmeyer (1999). This suggests an approximate E(B   V ) of ~1
m
for this early B
star, suggesting that the dierene between this objet's J  K
s
olour and the J  K
s
olour for an early B star, a dierene of about 0:
m
4 numerially, an be omfortably
attributed to reddening (given the lesser extintion rate at J   K
s
than B   V ). Thus
it seems unlikely for a star with no near infrared exess of any kind around the 2:2m
mark to be the same objet as the approximately 10m band A soure in MSX5C, or the
longer infrared wavelength's IRAS soure.
The more telling point, however, is that this objet annot be a Population II Halo
objet presently lying oinident upon the Galati Plane simply by the fat that, despite
its position away from the main body of stars, it is a physial member of the open luster
NGC 6823, thus making it an evident Population I objet. Strangely, this point is missed
in SIMBAD, where the star is listed as two separate, unlinked, objets at the same position
(ALS 10422 and NGC 6823 208), although both these objets' positional and photometri
details make it quite evident that they are the same.
The assoiation of this objet with NGC 6823 (itself assoiated with the OB assoiation
Vulpeula OB1) based on proper motion onsideration was rst noted in Erikson (1971),
and an be readily onrmed by omparison of the proper motions of the brightest OB
stars entral to the open luster with that of GSC 2139 2190 using the latest UCAC2
values (Zaharias et al., 2003).
A simple independent hek on this an be given via the objets spetral type and the
B   V of +0.8 (above) of this star being taken as giving E(B   V ) of 1.1, for a B1 giant
whih should have a B V of {0.3. Using the widely aepted relation of A
v
= 3:3E(B V )
gives A
v
= 3:6, and using that as a orretion to the distane modulus, i.e. m M  A
v
,
taking the absolute magnitude of a B1 giant as being {4.4 (Jashek and Jashek, 1987),
and representing the apparent V magnitude by 10.2, being the median of the V data in
Figure 1, gives a distane modulus m M  A
v
of 11.0, omparing well with the value of
11.5 given by Humphreys and MElroy (1984) for Vulpeula OB1.
GSC 2139 2190 is therefore a spetrosopi type Be star of GCVS variability type BE.
Figure 1. TASS Mk IV (squares) and ASAS3 (irles) V observations of GSC 2139 2190.
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GSC 2139 2190 shows low amplitude variability on the time sale of hundreds of days,
with at least one instane of a 0.1 V spike on a muh shorter time sale. Although
the literature suggests that this is a Population II Halo objet, speially a hot low
mass protoplanetary nebula forming post asymptoti giant branh star, it is in fat a
Population I Thin Disk objet within an OB Assoiation and a member of an open luster.
Given that high Galati latitude Be stars are not unknown, and in fat are relatively
ommon (usually being onsidered as 'runaway' objets expelled from binaries born in star
forming regions), and that it seems the light urves of variable andidate post AGB and
protoplanetary nebulae stars (ppn) are indistinguishable by morphology, re-examination
of andidate hot low mass post AGB stars may be in order, to ensure their nature is
assessed orretly. Formerly, theory led examinations of objets that have been published
in the literature, inluding the star researhed here, found evidene onrming GSC 2139
2190 as likely a andidate hot low mass post AGB / ppn star, whereas when the star
was examined for its own sake in an objet led appraisal, stimulated by a happenstane
disovery of variability during an observational survey, its true nature and environment
were readily evident.
It is also to be remembered, as noted by the CDS themselves, that SIMBAD is primarily
a devie for integrating atalogues. This does not neessarily assure that the data within
the atalogues therein, nor the ross-relationships derived therefrom, are authoritative.
There is no indiation that the nearby IRAS and/or MSX5C soures are any more likely
to relate to GSC 2139 2190 than any other objet in the eld.
A detailed spetrosopi analysis of the star would go far in larifying and onrming
the issue.
Aknowledgements: Patrik Wils without whom this IBVS would have not been
possible.
This researh has utilised SIMBAD and VizieR and ftp holdings via the IAU funded
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ourtesy of a NASA/NSF funded projet of
the University of Massahusetts and IPAC/CalTe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OBSERVATIONS OF THE DWARF NOVA X LEONIS
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Dwarf Novae (DN) are a type of atalysmi variable stars that undergo reurrent
outbursts during whih they inrease in brightness by 2-8 magnitudes. X Leo is a dwarf
nova that varies from 12.4 V to 16.5 V (Downes et al., 2001), and the reurrene time
of two onseutive outbursts is approximately between 8 and 38 days (Ritter & Kolb,
1998). Brun and Petit (1952) onsidered X Leonis the prototype of a sub-group of DN
haraterized by asymmetrial maximum of outbursts, frequently of brief duration. The
star was studied spetrosopially by Shafter & Harkness (1986), they found an orbital
period of 0.1644 days. Multi-bands photometri observations were reported by Ehevarria
(1984), Sherrington & Jameson (1983), and Szkody (1987). Near-infrared intra-night ob-
servations indiate possible ellipsoidal variations (Szkody & Mateo, 1986), not onrmed
in the optial (Howell & Szkody, 1988). The seondary star is lassied as an M2 V
(Ritter & Kolb, 1998).
We observed the variable from February 22 to June 04, 2003, for a total of 36 obser-
vational nights. Observations were done with the 0.33 m and 0.24 m telesopes at the
Porziano Astronomial Observatory, and with the 0.40 m Automati Imaging Telesope
at the Perugia University Observatory. The instruments used and the photometri teh-
niques have already been desribed in Spogli et al. (1998, 2003). The telesopes are
endowed with standard BV R

I

broad-band lters. Inter-omparison among results ob-
tained with the dierent instruments shows no relevant systemati dierene within the
typial standard deviation. The data reported in Table 1 are obtained in dierential pho-
tometry using the alibration stars reported by Misselt (1996). Moreover, we alibrated
these omparison stars with the I

lter by observing, on two photometri nights, several
standard stars (Landolt, 1992) having (B   V ) from  0.2 to 1.4, over a wide range of
airmass. We followed the light urve in the R

band, and obtained the olor indies during
the outburst phase.
Figs. 1 and 2 show the R

light urve. Intra-night observations indiate the presene
of variations in the order of few tenths of magnitude. Analyzing the spetral energy
distribution in the optial region, obtained using the same proedure desribed in Spogli
et al. (1998), we have veried the strong ontribution of the late-type seondary star to
the overall emission. The (V   I

) olor index follows the outburst ranging from ' 1:1
at minimum to ' 0:2 during the maximum. The same trend is evident for the (R

  I

)
olor index (Fig. 1).
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Table 1: BV R

I

magnitudes of X Leonis
Date JD B V R

I

UT (2450000+)
03/02/22 2693.493 15.360.04
03/03/07 2706.441 15.110.05
03/03/08 2707.456 15.100.03
03/03/12 2711.439 16.260.05
03/03/14 2713.433 15.770.04
03/03/28 2727.328 15.50.1 15.130.04 14.890.05 14.550.05
03/03/28 2727.452 15.130.04
03/04/05 2734.530 15.550.03
03/04/05 2735.399 15.720.02
03/04/08 2738.298 15.980.08 15.400.04 14.880.04
03/04/11 2741.495 16.310.05
03/04/14 2744.367 16.020.05 15.630.05 14.910.05
03/04/15 2745.358 15.880.08 15.520.04 15.000.04
03/04/22 2752.371 12.280.04 12.190.04 12.070.04
03/04/23 2752.504 12.560.05 12.400.03 12.160.03 12.030.04
03/04/24 2753.505 12.030.05
03/04/24 2753.518 12.310.03
03/04/24 2754.459 12.510.05 12.420.03 12.310.03 12.150.04
03/04/25 2755.416 12.200.03
03/04/25 2755.425 12.230.04
03/04/25 2755.443 12.250.04
03/04/25 2755.453 12.420.04
03/04/26 2755.505 12.800.05 12.550.05 12.370.03 12.290.04
03/04/27 2756.505 12.610.04
03/04/27 2757.382 12.620.05
03/04/27 2757.403 12.690.05
03/04/27 2757.414 12.750.05
03/04/28 2758.436 13.460.05 13.250.05 13.070.05 12.950.04
03/04/29 2759.436 13.520.05
03/04/29 2759.443 13.410.05
03/04/29 2759.445 13.480.05
03/04/29 2759.451 13.580.05
03/04/29 2759.467 13.470.05
03/04/30 2760.474 14.60.1 14.330.04 14.030.05 13.720.04
03/04/30 2760.477 14.050.05
03/04/30 2760.482 14.110.05
03/05/01 2761.436 14.380.05
03/05/01 2761.465 14.480.05
03/05/01 2761.470 14.560.05
03/05/01 2761.481 14.870.05
03/05/02 2762.452 15.250.05
03/05/03 2763.454 15.180.05
03/05/04 2764.499 15.160.05
03/05/05 2764.506 15.380.05
03/05/05 2764.512 15.580.05
03/05/05 2764.522 15.280.05
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Table 1: BV R

I

magnitudes of X Leonis (ontinued)
Date JD B V R

I

UT (2450000+)
03/05/05 2765.428 15.610.05
03/05/06 2766.427 15.120.05
03/05/06 2766.445 15.350.05
03/05/13 2773.415 12.740.05
03/05/15 2775.431 13.320.05
03/05/15 2775.442 13.240.05
03/05/15 2775.449 13.390.05
03/05/15 2775.457 13.290.05
03/05/16 2776.467 13.520.05
03/05/19 2779.438 15.140.05
03/05/22 2782.433 15.120.05
03/05/23 2783.457 15.350.05
03/05/28 2788.438 15.110.04
03/05/28 2788.447 15.420.04
03/05/31 2791.459 15.450.04
03/06/04 2795.445 12.990.06
12
13
14
15
16
2740 2750 2760
R
c
J.D. (2450000+)
0.1 0.4 0.7
Rc-Ic
Figure 1. R

light urve of X Leonis in April-May, 2003 (left panel). The R

 I

olor index ranges
from ' 0:1 to ' 0:7 mag (right panel).
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Figure 2. Overall R

light urve of X Leonis. The small rosses represent visual estimates available in
the VSNET web site http://vsnet.kusastro.kyoto-u.a.jp/vsnet/.
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NEW VARIABLE STAR IN THE FIELD OF EM Cyg
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During the analysis of our photometri images in the eld of EM Cyg, we have found
an unidentied extremely red objet (V   I

' 5) that shows variations of some tenths of
magnitude. The position is RA = 19
h
38
m
48:
s
3, DEC = +30
Æ
28
0
58
00
(J2000); Fig. 1 shows
the nding hart.
Figure 1. Finding hart of the new variable, entered on the dwarf nova EM Cyg. North is on the top,
East on the left; the eld is 5
0
 5
0
wide.
From the arhival data of the Perugia and Teramo Observatories, we have veried
that the objet has been variable sine the rst CCD frames (in 1997) obtained for the
monitoring of the dwarf nova EM Cyg. However, the identiation is reent beause of
the slow variations.
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Figure 2. I

light urve from July to Otober, 1997
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Figure 3. I

light urve from August to Otober, 2000
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Figure 4. I   J spetrum of the variable. We have identied the TiO 0.85m, VO 1.06m, TiO
1.10m bands
Figure 5. The spetral energy distribution of the variable is onsistent with a 2800-3000 K star. In the
H part of the spetrum we have identied the nine CO bands from 1.55 to 1.72 m.
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The photometri data were obtained with the 0.72 m telesope at the Teramo As-
tronomial Observatory, and the 0.40 m Automati Imaging Telesope at the Perugia
University Observatory. Both telesopes are equipped with CCD amera and BV R

I

Johnson-Cousins broad-band lters. The instruments used and the photometri teh-
niques have already been desribed in Spogli et al. (1998, 2000). The data are obtained
in dierential photometry using the alibration stars reported by Misselt (1996), and
Spogli et al. (2003). Figs 2 and 3 show the I

light urve of the variable during 1997 and
2000. Variability is onrmed also with the sparse data obtained in 1998, and 2002. The
R

I

extreme values and the mean olor indexes are summarized in Table 1. Our V data
do not over all the variation amplitude, while in the B band the soure is fainter than
18.5 mag. However, results are unertain for the presene of a faint star near the variable.
Table 1
R

max R

min I

max I

min hV  R

i hR

  I

i hV   I

i
13.7 14.8 11.0 11.8 2.0 3.1 5.1
From the maps of dust infrared emission (Shlegel et al., 1998) we an estimate the
reddening: A
B
' 2:2, A
V
' 1:7, A
R
' 1:3, A
I
' 1:0. It is evident that the soure is very
red, and this reddening annot be due to interstellar absorption alone. It was positively
deteted by 2MASS (J = 8.550.02, H = 7.560.02, Ks = 7.040.02, Cutri et al. 2003),
and MSX (A = 0.200.02 Jy, Egan et al. 1999). There is also a radio soure entered
'10 arses near the variable, but it is not lear if the radio emission is orrelated to the
variable star. The NVSS Catalogue (Condon et al., 1998) reports an extended 1.4GHz
soure with major and minor axes less than 31.4 and 25.9 arses, respetively. Also the
WENSS Catalogue (de Bruyn et al., 1998) reports the presene of a 325 MHz soure with
a positional auray of 5-10 arses.
For a proper identiation of the variable, we have used the SWIRCAM low-resolution
spetrometer (R  300) at the AZT-24 1.1m telesope of the Campo Imperatore Obser-
vatory. The observations were made in September 4
th
, 2002. Figs 4 and 5 show that
the soure is a ool-star (T
e
= 2800-3000 K), with large TiO, VO and CO absorption
bands. Our onlusion is that the star is a long-period variable, probably a semi-regular.
From the observations of this year we expet to have more onstraints to nd the average
period.
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NSV 25610: A HIGH-AMPLITUDE Æ SCUTI STAR
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NSV 25610 (= HD 204615 = BD+46
Æ
3325; 
2000
= 21
h
28
m
24:
s
56; Æ
2000
= +46
Æ
40
0
30:
00
8)
was suspeted of variability by Yoss et al. (1991). They derived a distane of 215 parse,
an absolute magnitude M
v
= 2:2, and a total spae veloity S = 32 with omponents
U = 5, V = 31 and W =  2 (in km=s). They also determined V = 8:86 and (B   V ) =
+0:27 mag, whih lassies this star as of spetral type F2. Piquard (2001) analysed the
available Tyho data (Hg et al., 2000), and suggested it is a SX Phe variable star with
a period of 0.094206 days.
This variable star was monitored on ve nights in September and Otober 2003 at
Beersel Hills Observatory (BHO) with a 40-m telesope equipped with an ST10 XME
amera (during three nights) and a 13-m refrator with an ST7E amera (during two
nights), using B and V lters. The total observation time was 28 hours, resulting in
622 V and 151 B data points. The frames were redued with the aperture photometry
proedure of the Mira AP software pakage.
y
The brightness of the variable was measured
with respet to 10 stars in the immediate viinity (with V and B V ranging from 8.2 to
10.6 mag and from 0.0 to 1.4 mag respetively ). The magnitudes were then transformed
to standard Johnson B&V magnitudes using the V and B   V values from the Tyho
atalogue (ESA, 1997). Standard deviations on the omparison stars data ranged between
0:
m
005 and 0:
m
016 mag.
Our data onrm that NSV 25610 is a high amplitude Æ Suti star (HADS), with the
period given by Piquard (2001). The V magnitude varied between 8.53 and 8.97 mag,
while the B magnitude varied between 8.82 and 9.38 mag. Due to its loation near the
galati plane (b =  3:
Æ
13) and its low spae veloity, the star is most likely a Population I
star, and not a SX Phe variable star. The following improved ephemeris ould be derived:
Max: = HJD 2452885:3992 + 0:
d
0942075 E:
 0:0001  0:0000003
The list of observed maxima, is given in Table 1. O C values are given with respet to
the above ephemeris. A phase plot is shown in Fig. 1. Using Period98 (Sperl, 1998), the
Fourier parameters presented in Table 2 were derived. These an be diretly ompared
to those of other Æ Suti stars (Morgan, 2003). However, Fourier terms annot aid to
disriminate between these two stellar populations (Poretti, 2002).
y
The Mira AP software is produed by Axiom Researh In.
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Table 1. Observed times of maximum.
HJD E O   C Filter
2452885.3991 0  0.0001 V
2452885.3993 0 0.0001 B
2452887.3777 21 0.0001 B
2452887.3778 21 0.0002 V
2452887.4720 22 0.0002 V
2452887.4720 22 0.0002 B
2452887.5656 23  0.0003 V
2452887.5658 23  0.0002 B
2452887.6599 24  0.0002 V
2452928.2634 455  0.0002 V
2452928.3582 456 0.0004 V
2452928.4520 457  0.0001 V
2452928.5465 458 0.0003 V
2452929.2996 466  0.0002 V
2452929.3940 467  0.0001 V
2452929.4885 468 0.0002 V
2452929.5823 469  0.0002 V
2452931.4667 489 0.0000 V
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Figure 1. Phased B and V light urves of NSV 25610.
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Table 2. Fourier parameters for the B and V data.
Parameter B V
A
0
9.15 8.80
R
21
0.269 0.276
R
31
0.095 0.099
R
41
0.039 0.043

21
4.17 4.20

31
1.48 1.51

41
5.30 5.37
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PHOTOELECTRIC MINIMUM TIMES OF SOME ECLIPSING BINARY STARS
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Observatory and telesope:
40-m Cassegrain telesope of the T

UB
_
ITAK
y
National Observatory and 30-m
Maksutov telesope of the Ankara University Observatory.
Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414
Hamamatsu photomultiplier.
Method of data redution:
Redution of the observations were made in the usual way (Hardie, 1962).
Method of minimum determination:
Kwee & van Woerden (1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
MR Cyg EA/SD 21 58 57 +47 59 00 BD +47
o
3622 50314.3217 1.6770343 1
V477 Cyg EA/DM 20 05 28 +31 58 18 BD +31
o
3926 19468.3340 2.3469777 2
OX Cas EA/DM 01 09 00 +61 28 15 BD +60
o
0170 46733.7696 2.48934608 2
V821 Cas EA 23 58 49 +53 40 20 BD +52
o
3575 48500.4459 1.76975 3
V364 La EA/DM 22 52 15 +38 44 45 BD +37
o
4736 49947.4091 7.3515258 4
V402 La EA 22 09 15 +44 50 47 BD +44
o
4041 48500.9800 3.7820 3
UW LMi EA 10 43 30 +28 41 09 BD +30
o
2060 50854.7742 3.874307 5
DN UMa EA 11 55 06 +46 28 37 BD +47
o
1914 44275.6400 1.730411 6
Soure(s) of the ephemeris:
1.: Linnell et al. (1998); 2.: Kreiner et al.(2001); 3.: ESA (1997);
4.: Torres et al. (1999); 5.: Clausen et al. (2001); 6.: Gara & Gimenez (1986)
y
T

UB
_
ITAK : The Sienti and Tehnial Researh Counil of Turkey
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
MR Cyg 51056.4105 0.0004 II UBV 0.0011 AUO
51061.4446 0.0008 II UBV 0.0041 TUG
V477 Cyg 51718.3976 0.0001 I UBV 0.2430 TUG
51721.4510 0.0003 II UBV  0.2240 TUG
51728.4905 0.0004 II UBV  0.2255 TUG
52117.3847 0.0001 I UBV 0.2439 TUG
52120.4372 0.0004 II UBV  0.2241 TUG
OX Cas 51722.3836 0.0007 I BV  0.0355 TUG
52119.4910 0.0006 II UBV 0.0212 TUG
V821 Cas 51720.3851 0.0009 II UBV  0.1209 TUG
51721.3976 0.0003 I UBV 0.0067 TUG
V364 La 49223.4067 0.0003 II UBV 0.1229 AUO
49234.3098 0.0003 I UBV  0.0013 AUO
49256.3634 0.0004 I UBV  0.0023 AUO
51057.4942 0.0003 I UBV 0.0047 AUO
V402 La 51719.4730 0.0003 I UBV 0.0110 TUG
52115.4040 0.0004 II UBV 0.7230 TUG
52116.5720 0.0001 I UBV 0.0000 TUG
UW LMi 51939.5807 0.0007 I UBV 0.0005 TUG
DN UMa 51716.4305 0.0004 I BV 0.0232 TUG
Explanation of the remarks in the table:
AUO: Ankara University Observatory, TUG: T

UB
_
ITAK National Observatory
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In 2003.5 Eta Carinae, suspeted to be a binary system with a period of 5.53 years
(f. Damineli et al., 2000), was expeted to undergo an X-ray elipse (f. Cororan et
al., 2001). In the framework of an international ampaign to obtain multi-wavelength
observations of this event, we have obtained optial CCD images of Eta Carinae. About
3000 images were aquired in 2003 between January and August. Here we present our
data of Eta Car obtained before and during the X-ray elipse.
Figure 1. V image of the Eta Carinae region. North is up and East is to the left. Labels follow the
nomenlature of Feinstein et al. (1973).
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Figure 2. Relative B and V magnitudes of Eta Car observed between 20th January and 29th August,
2003. Bars represent the sample standard deviations. Along the top axis, orbital phases are indiated,
alulated aording to the ephemeris: helioentri X-ray minimum = 1997.95 + 5.53609E (Cororan
2003).
The images were aquired through Johnson-Cousins BVRI lters with a Photometris
STAR I CCD amera attahed to the 0.8-m reetor (f/20.06 Cassegrain) at La Plata
Observatory, Argentina. The detetor used is a Thomson-CSF TH7883 sienti-grade
front-illuminated hip, Peltier ooled, of 384  576 pixels (23 m square pixel). Our
instrumental onguration results in 1:
0
9  2:
0
8 eld images with an oversampled sale of
0:
00
3 per pixel. BVRI passbands used are those reommended by Bessell (1990) for oated
CCDs. One of our images is reprodued in Figure 1, with identiations of the objets.
Dierential photometry of Eta Car was determined using HDE 303308 as omparison
star. This star was found to have onstant light by Sterken et al (2001) and Freyhammer
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et al (2001). In order to give values approximate to the standard magnitudes of Eta Car,
we have added to our relative magnitudes the UBV RI Johnson-Kron-Cousins photometry
of HDE 303308 by Feinstein (1982), i.e. B = 8.27, V = 8.15, R = 8.01 and I = 7.85.
Instrumental magnitudes of eah star were determined by means of aperture photom-
etry. In order to minimize small utuations, due to noise, the instrumental magnitudes,
were alulated as an average of individual values determined in 6 apertures for Eta Car
and 4 apertures for HDE 303308, seleted onstruting CCD growth urves (Howell et al.,
1989) for the rst observed frames. The radii of the apertures for Eta Car were between
80 and 105 pixels, and those for HDE 303308 between 40 and 60 pixels, with inrements
of 5 pixels. The values of the apertures were kept the same for all of the frames observed
during the ampaign.
Figure 3. The same as Fig. 2 for relative R and I magnitudes.
Typial individual errors of B, V, R, I instrumental magnitudes are 0.008, 0.004, 0.006,
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and 0.01 mag respetively. Mean dierential magnitudes of Eta Car were alulated from
the instrumental magnitudes of a series of images obtained within intervals of 100-minutes
( 0.000035 of orbital phase). Standard deviations were also alulated for eah mean
magnitude. These data are available through the IBVS-website as a table (5477-t1.txt)
where, in suessive olumns we quote for eah lter, the Julian Date of eah observation,
the mean dierential magnitude, the standard deviation of the mean, and the number of
images inluded in the mean values.
Variations of the observed B, V, R, I magnitudes of Eta Car from January to August,
2003, are shown in Figures 2 and 3. The optial variations seem to follow the behaviour
of Eta Car observed in X-rays by RXTE, available on the web page of Dr. M. Cororan
(2003). We notie a fading of optial light about 10 days after the elipse in X-ray was
observed (phase 2.0 in the Figures 2 and 3). This fading is similar in shape to the infrared
minimum observed during the previous X-ray elipse of Eta Car (Feast et al., 2001).
An interpretation of this light fading as an optial elipse of the Eta Car system
is pending an analysis inorporating all the data olleted during the multi-wavelength
ampaign of observations of this 2003.5 event.
The partiipation of the following students in obtaining the observations: Anabella
Araudo, Gisela Romero, Ariel Sanhez Camus, Silvia Siilia, Lautaro Simontahi, Andrea
Torres and Javier Vasquez is gratefully aknowledged. We thank the referee, Dr. C.
Sterken, for valuable suggestions whih improved the presentation of this paper.
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SIX SUSPECTED VARIABLE STARS IDENTIFIED AS ASTEROIDS
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In 1926-31, F. E. Ross published in the Astronomial Journal 10 lists of new variable
stars he deteted while blinking photographi plates during the searh for his famous high-
proper-motion stars. No lassiations were given; his observations onsisted of pairs of
observations from plates he made and a series taken by E. E. Barnard about 15 years
earlier. In the years sine, most of his variables have been followed up or independently
redisovered and assigned permanent designations in the General Catalogue of Variable
Stars (Kholopov et al., 1998). Ross' variables have been found to run the gamut of types:
Miras, semi-regulars, RR Lyrae, Cepheids, and at least one ative galaxy nuleus, SV* R
200
1
(Baumert and Cudworth, 1981).
A signiant fration of Ross' detetions remain atalogued as suspeted variables, or
unatalogued other than in Ross' original papers. Ross himself noted that some of his
detetions, partiularly those deteted at one epoh and not at the other, were \open
to question" and possibly asteroids (1926b). He noted further that proving a deteted
variable was atually an asteroid \would be an exeedingly diÆult matter". In 2003, this
is no longer the ase. The Solar System Dynamis Group of the Jet Propulsion Laboratory
has made available via the Internet tools to rapidly identify small solar system bodies in
a given eld at any epoh after the year 1800, and to quikly alulate fully-perturbed
n-body oordinates for any of over 71,000 objets (Chamberlin, 2002).
To searh for possible asteroids misidentied as suspeted variable stars, objets were
seleted from Ross' lists, with the following harateristis:
1. Only seen at one epoh
2. Not near an obvious andidate star on Digital Sky Survey images
3. Not assoiated with an IRAS or bright 2MASS soure (possible LPV)
4. Not assoiated with a ROSAT X-ray soure (possible CV)
Applying these riteria resulted in 24 andidates being seleted. Of the 24, 6 (Table 1)
were positively determined to be asteroids by omparing the suspeted variable position
with the results of a searh for asteroids present near that position at the stated epoh.
The positions given below for the asteroids are those of losest approah to Ross' position
during hours of darkness at the observing site. All positions given are equinox J2000; all
times and dates are UT.
1
In order to avoid onfusion with Ross' proper motion stars, I refer to his variables by the SIMBAD-style designation,
SV* R NNN.
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Table 1: Table 1: Ross Variables Identied as Asteroids
Ross No. NSV No. Asteroid
SV* R 038 4748 (24) Themis
SV* R 039 4796 (39) Laetitia
SV* R 089 13752 (115) Thyra
SV* R 136 308 (137) Meliboea
SV* R 206 5338 (26) Proserpina
SV* R 352 1982 (451) Patientia
Details on spei objets:
SV* R 038 = NSV 4748. Not seen (to magnitude 15) on Barnard's plate, 1904
November 9
2
; seen on Ross' plate, 1925 Marh 31:
Datum RA De. Magnitude
Ross (1926a) 10
h
08
m
14
s
+12
Æ
28:
0
0 10.0
(24) Themis at 01:00 10
h
08
m
14:
s
16 +12
Æ
28
0
01:
00
5 11.44
SV* R 039 = NSV 4796. Not seen (to magnitude 15) on Barnard's plate, 1907
Marh 9; seen on Ross' plate, 1925 Marh 31:
Datum RA De. Magnitude
Ross (1926a) 10
h
15
m
27
s
+12
Æ
10:
0
5 11.5
(39) Laetitia at 02:50 10
h
15
m
27:
s
26 +12
Æ
10
0
29:
00
3 10.90
SV* R 089 = NSV 13752. Visible on Barnard's plate on 1904 June 20; not seen
(to magnitude 15) on Ross' plate, 1925 August 20:
Datum RA De. Magnitude
Ross (1926a) 21
h
31
m
18
s
 17
Æ
47:
0
4 11
(115) Thyra at 07:15 21
h
31
m
18:
s
85  17
Æ
47
0
24:
00
1 11.47
SV* R 136 = NSV 308 = SV* P 27 = CSV 96. Not seen on Barnard's plate,
1906 September 21, also not deteted on 44 plates in the Sonneberg olletion taken be-
tween 1930 Otober 19 and 1939 August 24 (Sandig, 1950); visible on Ross' plate, 1925
November 14:
Datum RA De. Magnitude
Ross (1926b) 00
h
49
m
19
s
+04
Æ
51:
0
4 12
(137) Meliboea at 04:45 00
h
49
m
19:
s
17 +04
Æ
51
0
21:
00
9 12.55
2
Ross' papers give the loal date of the observation.
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SV* R 206 = NSV 5338. Visible on Barnard's plate, 1909 April 10; not seen on
Ross' plate, 1927 April 6:
Datum RA De. Magnitude
Ross (1927) 11
h
47
m
43
s
+05
Æ
31:
0
1 11
(26) Proserpina at 03:00 11
h
47
m
43:
s
07 +05
Æ
31
0
16:
00
5 11.12
SV* R 352 = AAVSO 0520+26 = NSV 1982. Not seen (to magnitude 15) on
Barnard's plate, 1906 Otober 13, visible on Ross' plate, 1927 February 22:
Datum RA De. Magnitude
Ross (1929) 05
h
26
m
37
s
+26
Æ
43:
0
5 11
(451) Patientia at 03:00 05
h
26
m
38:
s
29 +26
Æ
43
0
24:
00
3 11.12
The ombination of absene on one plate, presene on the other and lose orrelation
in time and magnitude to predited asteroid positions demonstrate that these 6 suspeted
variables are not stars at all, but solar system objets in Barnard and Ross' elds.
A further 10 andidates (Table 2) were found not to be solar system objets using the
same proess, with no asteroid found. These 11 were relatively bright (magnitude 12 or
less), and the population of asteroids this bright is well enough known to be onsidered
omplete.
Table 2: Table 2: Ross Variables Not Identied as Asteroids
SV* R 040 SV* R 166 SV* R 168
SV* R 199 SV* R 230 SV* R 243
SV* R 329 SV* R 349 SV* R 369
SV* R 376
The remaining 8 (Table 3) had ambiguous searh results, possibly due to position
errors. Examination of the original plates and further database work will be required to
positively identify the nature of these objets.
Table 3: Table 3: Ross Variables that Cannot be Charaterized
SV* R 025 SV* R 029 SV* R 130
SV* R 160 SV* R 225 SV* R 231
SV* R 331 SV* R 344
Aknowledgements:
This researh has made use of the VizieR atalogue aess tool and the Aladin intera-
tive sky atlas, CDS, Strasbourg, Frane; NASA's Astrophysis Data System Bibliographi
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es and JPL's HORIZONS On-Line Solar System Data and Ephemeris Computation
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e.
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LIMITS ON PULSATIONS IN TWO ECLIPSING BINARIES:
AY Cam AND RW CrB
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In the reent years, the interest in Æ Suti stars in elipsing binary systems has been
onstantly inreasing. There are a few ongoing surveys (e.g., Mkrtihian et al., 2002;
Kim et al., 2003) aiming the identiation of pulsating omponents in Algol systems of
A-F spetral types. Our group has already published results of a similar survey (Kiss,
2002; Szekely, 2003) and this paper presents an analysis for two other stars. The target
objets were AY Camelopardalis (BD+77
Æ
328, sp. type A5 F5 (Lay, 1987), m
V
=
9:69   10:26 mag, P  2:735d) and RW Coronae Borealis (HD 139815, sp. type F2V,
m
V
= 10:22  10:78 mag, P  0:726d). The spetral types of these stars suggested there
might be Æ Suti-like pulsations and these are the subjets of the present paper (RW CrB
has already been investigated by Kim et al. (2003) with negative result).
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Figure 1. The phase diagrams of AY Cam in
B and V . Note the very similar depths of the
primary and the seondary minimum.
Figure 2. The phase diagrams of RW CrB in
V(RI)
C
lters.
Our observations have been arried out at two observatories, on 15 nights in total.
AY Cam was observed on nine nights between July 26 and Deember 31, 2001, while RW
CrB on six nights between May 15 and June 21, 2002. The data of AY Cam were obtained
at the Piszkestet}o Station of the Konkoly Observatory using the 0.6m Shmidt-telesope
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Table 1: Details of the observations and new times of minimum.
obs. date hours lter HJD
min
obs. date hours lter HJD
min
AY Cam 31/12/2001 2.93 B  
26/07/2001 2.04 V   RW CrB
28/07/2001 5.84 V 2452119.5240 15/05/2002 6.95 V  
29/07/2001 0.65 V   16/05/2002 7.43 V 2452411.3455
30/07/2001 6.75 V   17/05/2002 7.31 V 2452412.4290
31/07/2001 7.25 V   18/05/2002 7.15 V 2452413.5231
01/08/2001 2.16 V   20/07/2002 3.14 V,R,I  
27/12/2001 12.79 B 2452271.3097 21/07/2002 4.70 V,R,I 2452477.4488

30/12/2001 10.00 B  

mean epoh in three lters
equipped with a Photometris AT200 CCD amera (15361024 pixels) and standard BV
lters. The V(RI)
C
photometry of RW CrB was taken at the Szeged Observatory with the
0.4m Cassegrain telesope using an SBIG ST 9E CCD amera (512512 pixels). The
exposure times largely varied between 10 s and 60 s, depending on the lter, telesope,
star and weather onditions. The journal of the observations is listed in Table 1.
Figure 3. The amplitude spetra of AY Cam (top panel: B-ltered data, bottom panel: V-ltered
data). Small panels show the window funtion on the same frequeny sale.
The images were redued with aperture photometry using IRAF
1
/digiphot. We hose
lose GSC stars as omparisons whih did not show any signiant brightness variations
within0.02 mag (as judged from the omp hek satter). To derease the observational
noise, we averaged all points taken within 60 s. All data were phased (Figs. 1-2) using
the following ephemerides: AY Cam | HJD
min
= 2452119:5240+2:7349658 E; RW CrB
| HJD
min
= 2452411:3455 + 0:7264114  E (periods were taken from the GCVS).
We determined new times of minimum for both stars (Table 1). The epohs for AY Cam
were adopted as the middle point of the at minima, while for RW CrB, they were
1
IRAF is distributed by the National Optial Astronomy Observatories,whih are operated by the Assoiation of Uni-
versities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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alulated by tting low-order (4-5) polynomials to the light urves around minima.
Sine none of the individual light urves showed the absene of osillations unambigu-
ously, we examined the data with standard Fourier-analysis. For this, it was neessary to
remove slow trends from the light urves aused by the variations outside elipses. We
tted the lowest order polynomials to the light urves whih reeted the trend but did
not any of the faster and smaller variations (typially from linear to third-order). For the
elipses, polynomials were tted separately to the asending and the desending branhes.
After the trend subtration, a period analysis of the residual light urve data was per-
formed using Period98 of Sperl (1998). Fourier-spetra were alulated for the B and V
(Figure 3) and the V (Figure 4) ltered data for AY Cam and RW CrB, respetively. The
signal-to-noise ratios (S/N) of the highest peaks in the Fourier-spetra were determined
and ompared to the proposed limit of signiane (S=N > 4) suggested by Breger et al.
(1993).
The results are as follows. We ould not detet any signiant periodi signal in
AY Cam with amplitudes greater than 3 mmag in B and 2 mmag in V. Similarly, we
onrm the result by Kim et al. (2003) on the absene of osillations in RW CrB by
putting an upper limit of 2 mmag in V. We have also heked the noise eets on amplitude
determination by injeting pure sine waves into the data with amplitudes lose to the
given limits. The alulated spetra revealed them with amplitudes smaller by about
10%. Therefore, the real upper limits might be larger by 10%.
Figure 4. The amplitude spetrum of RW CrB in V. The small panel shows the window funtion on
the same frequeny sale.
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The publi availability of the ASAS-3 database (Pojmanski, 2002) has given the op-
portunity of searhing for variability in a large number of southern stars that lie between
magnitudes 8 and 13, extending the range to 7-14 if proper are in analysing the data is
taken. This study presents new elements for elipsing binaries determined using ASAS-3
and Hipparos (Perryman et al., 1997) databases. TASS data (Droege, 2003) were also
used for some seleted stars in equatorial zones. Some new elipsing binaries are also pre-
sented. Two atalogues have been used to detet the andidates for this study: the Hip-
paros Catalogue and the New Catalogue of Suspeted Variable Stars (NSV) (Kukarkin
and Kholopov, 1982) and its supplement (NSVS) (Kazarovetz et al., 1998). All stars
showing mean Hp magnitudes lose to the maximum Hp values in the Hipparos Vari-
ability Annex were identied and their ASAS-3 data subsequently obtained. Some turned
out to be onstant, but most of them were bona-de elipsing binaries. This approah
exludes the detetion of EW-type binaries. Stars lassied as possible elipsing systems
(of all types) in the NSV atalogues were also heked using the ASAS-3 database. Most
of them turned out to be true elipsing binaries and some were pulsating stars, mostly
of the SR and RR-types. Also heked were stars with a spetral type between O and G
that had no given lassiation within the NSV atalogues, often with positive results.
The urrent paper features the rst set of results of this study. The method of biseted
hords was used to determine times of minima. The auray depends on the quantity and
quality of the observations. Elements were found with AVE (Barbera, 1999) and a Mi-
rosoft Exel period searh utility kindly provided by Patrik Wils (Wils, 2003). Suspet
observations (saturated data in ASAS-3 and agged observations in the Hipparos Epoh
photometry) were disarded before any analysis was undertaken. Hipparos observations
have been transformed to V using a table by the author (Otero, 2001). Table 1 shows the
list of variables. The rst olumn gives the variable star designation by alphabetial order
aording to the GCVS (blank for newly disovered variables). The following olumns
give another identier; the brightness range of the variable, with the magnitude of se-
ondary elipse between brakets; the epoh of minimum light derived from the omplete
dataset; the period; the variability lass and the spetral type with a note to the spetral
type soure.
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Table 1. New elements for 80 elipsing binary stars.
Star Name Magnitude range Epoh Period Type Spetral type
Variable Other ID (V) (HJD2440000+) (days)
AK For HIP 016247 9.12{9.57 (9.33) 12655.671 3.98100 EA K4V (4)
DK Tu * HIP 110842 6.85{7.06 (6.92) 8323.542 5.337933 EA A1mA5-F0 (1)
DN Cru * HIP 060786 8.76{9.05(9.04:) 12654.849 9.88134 EA B8V (1)
DN Tu * HIP 114175 8.51{8.70 (8.68) 12068.780 5.85488 EA F3V (1)
FM Leo HIP 054766 8.44{8.94(8.93:) 8202.940 6.72863 EA F7V (5)
GSC 7915 0741 9.78{10.01 (9.99) 12470.531 0.841185 EW:
HD 101131 7.13{7.24 (7.17) 7964.840 9.64645 EA O6.5 V((f))+O8.5 V (6)
HD 174110 9.15{9.24 (9.22) 12104.641 29.717 EA B8III (1)
IQ Lup HIP 070840 10.31{10.66(10.43) 8682.838 3.54005 EA G0 (12)
KT CMa * HIP 032758 9.40{9.76 (9.6:) 8700.185 5.19010 EA B7II/III (5)
MP TrA * HIP 078526 7.79{7.92 (7.85) 8077.897 2.069719 EA B7Ib/II (1)
NSV 00969 HD 017886 9.28{9.90 (9.32) 12564.723 2.59226 EA A2/A3V (3)
NSV 03376 HD 053649 9.02{9.16 (9.13) 12785.566 3.5230 EB B0.5III (8)
NSV 03526 GSC 7638 2163 12.39{13.56(12.52) 12183.820 2.15233 EA
NSV 03589 HD 058872 7.82{8.23 (8.08) 12784.540 7.0508 EA F2V (2)
NSV 03608 GSC 7116 1545 11.87{12.47(12.43) 12877.892 0.92015 EW
NSV 03646 HD 060476 7.86{8.13(7.94:) 12763.433 2.6713 EA B8II/III (4)
NSV 03688 HD 061961 7.98{8.33 (8.12) 12643.764 0.780408 EB A3III (4)
NSV 03887 HD 066671 9.11{9.32 (9.25) 11928.652 7.2845 EA A3V (4)
NSV 03934 HD 068296 8.72{9.09 (8.97) 11964.603 2.02218 EA/KE B8V (3)
NSV 04120 GSC 7135 1108 11.11{11.59(11.37) 11965.577 1.49296 EB
NSV 04419 GSC 5470 0539 10.48{11.11(10.58) 12732.719 3.15077 EA A3 (14)
NSV 04542 GSC 8953 1247 10.87{11.50(11.45) 12615.737 0.80110 EW
NSV 04561 HD 309731 10.38{11.18(11.06) 11948.606 3.16583 EA/KE A5 (9)
NSV 04950 GSC 9219 1118 10.81{11.38(11.32) 11880.770 3.51151 EA
NSV 05643 GSC 7242 0828 11.80{12.65(12.57) 11905.805 0.323464 EW
NSV 05704 GSC 7246 1161 11.20{12.2(12.18:) 12454.529 0.3483075 EW
NSV 07337 GSC 6191 1122 11.14{13.1 (11.22) 12845.597 1.238751 EA
NSV 07597* HIP 080022 8.67{8.86 (8.85) 8022.005 5.66215 EA F6V (1)
NSV 07976* HD 151475 8.00{8.22 (8.21) 12102.557 0.770478 EW/KE B2V (13)
NSV 08117* GSC 7372 0122 10.59{10.78(10.64) 12929.460 2.08355 EB: A0 (11)
NSV 08266 GSC 6812 0691 11.55{12.7 (12.57:) 12726.1 53.05 EB
NSV 08766 GSC 6235 2570 12.7{14.0:(14.0:) 12756.766 3.40949 EA
NSV 09510 GSC 8343 1979 10.14{10.63(10.57) 12764.755 2.41887 EA F8 (15)
NSV 09870 HD 163233 9.17{9.72 (9.70) 12441.669 4.24319 EA A0IV (11)
NSV 10497 GSC 6265 0740 11.56{12.7 (11.86) 12442.697 4.11315 EB
NSV 11243 HD 172666 10.05{10.52(10.27) 12104.601 6.4478 EA A9IV (11)
NSV 12416 GSC 7451 0595 12.86{13.74:(13.6:) 12180.497 2.6954 EA
NSV 13346 GSC 7968 1243 11.75{12.46(12.14) 12025.820 1.62873 EA
NSV 13389 GSC 7968 0581 12.82{13.47:(13.45:) 12465.696 2.018848 EA
NSV 13515 HD 200670 7.65{8.05 (8.00) 12623.549 0.410687 EW F6/F7V (3)
NSV 13551 GSC 5779 0162 12.4{12.95:(12.85:) 12540.611 0.429583 EW
NSV 13712 HD 204179 7.73{8.12 (8.04) 12437.798 0.753572 EW F3IV/V (3)
NSV 13737 HD 204370 7.50{8.18(8.14:) 12854.862 5.9532 EA A9V (2)
NSV 15107 HIP 002486 9.70{9.92 (9.75) 8635.666 2.277687 EA F3V (3)
NSV 15203 HIP 004332 8.67{9.16 (8.90) 12227.588 11.03574 EA G5V (3)
NSV 15212* HIP 004505 9.99{10.18(10.04) 11881.544 1.577216 EA: F2V (3)
NSV 17376* HIP 034775 9.26{9.42 (9.39) 8496.256 1.60498 EB F8 (11)
NSV 18844 HIP 057032 8.41{8.57:(8.53:) 8009.675 3.115733 EA A2V+F6V (1)
NSV 20064* HIP 069617 9.55{9.71(9.64:) 12738.708 2.20957 EA: B2V (16)
NSV 20311* HIP 075994 7.87{7.98 (7.90) 8574.241 1.086152 EB: F3V (1)
NSV 20329 HIP 076254 8.57{8.76 (8.73) 8127.076 4.73065 EA A4V (1)
NSV 20495* HIP 078808 10.07{10.36(10.34:) 8657.588 3.97413 EA F5 (15)
NSV 20579* HIP 079970 8.86{9.04 (9.01) 7963.349 4.00305 EA B9IV (2)
NSV 20831 HD 326440 10.09{10.52(10.35) 12481.518 3.92070 EA B0.5V (8)
NSV 21910 HIP 085377 8.90{9.08 (8.96) 7921.793 1.859839 EB B4III (2)
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Table 1. New elements for 80 elipsing binary stars.
Star Name Magnitude range Epoh Period Type Spetral type
Variable Other ID (V) (HJD2440000+) (days)
NSV 24609 HIP 092372 9.30{9.57 (9.35) 12760.834 2.59849 EB A0:V: (17)
NSV 24630* HIP 092943 8.09{8.40 (8.26) 12810.870 3.88181 EA B9V (18)
NSV 24714 HIP 094482 8.91{9.01 (8.98) 12070.764 6.07195 EB B6III (5)
NSV 24931* HIP 098034 8.53{8.62 (8.61) 8404.165 2.69466 EB F5/F6V (2)
NSV 24968 HD 189676 8.27{8.64 (8.43) 12527.618 3.40078 EA B9 (11)
NSV 25330 HIP 102842 9.21{9.48 (9.34) 12845.852 2.47867 EA/RS: G2/G3V (1)
NSV 25363* HIP 102935 7.59{7.69 (7.64) 7985.661 0.806982 EB F0V (4)
NSV 25590* HIP 105915 9.18{9.33 (9.23) 11905.532 1.155466 EB F5V (1)
NX Vel HIP 042433 7.19{7.29 (7.26) 8256.485 2.91990 EA O8V: (19)
RZ Cae * HIP 021213 7.62{7.90 (7.78) 8092.281 2.486955 EA A4V (3)
SW Pyx * GSC 6569 3789 10.76{13.6: (10.88) 12056.450 2.98328 EA
V340 Vel * HIP 050463 7.83{7.96 (7.93) 11928.774 3.55953 EA A3mA6-A7 (2)
V349 Vel * HIP 051355 9.53{9.68 (9.67) 8710.806 3.02447 EA F3(IVp Sr) (2)
V362 Pav HIP 092330 7.39{7.62 (7.44) 8223.088 2.748435 EA A2mA5-A9 (1)
V373 Nor * HIP 080545 8.46{8.76 (8.64) 8997.670 4.94787 EA B9V (1)
V414 Pup * HIP 039229 8.79{9.12 (8.94) 12167.867 4.74922 EA+ACV Ap Si (4)
V438 Pup * HIP 041250 5.95{6.19 (6.17) 7976.370 4.9350 EA B3V (2)
V963 Cen * HIP 064941 8.60{8.98 (8.77) 11950.730 15.2693 EA+RS: G2V (1)
V1046 So* HIP 078919 9.25{9.66 (9.63) 8528.387 11.11641 EA A1mA7-F0 (3)
V1082 So* HIP 086163 10.0{10.48(10.34) 12096.300 23.446 EA B0.5Ib (8)
V2365 Oph HIP 083891 8.86{9.14 (8.94) 7909.540 4.86562 EA A2 (11)
V2383 Oph* HIP 086509 10.23{11.09(10.48) 12083.640 0.5022043 EA+BY K7V (20)
VV Crt HIP 056139 9.39{9.62 (9.6:) 8624.332 2.295599 EA/RS: G2V (4)
WZ Pi * HIP 026772 9.20{9.60 (9.27) 8836.287 1.21672 EA A2mA7-A9 (1)
Soures of spetral type: (1) Houk and Cowley, 1975. (2) Houk, 1978. (3) Houk, 1982.
(4) Houk and Smith-Moore, 1988. (5) Houk and Swift, 1999. (6) Gies et al., 2002. (7)
Shalen, 1935. (8) Kennedy, 1983. (9) Nesterov et al., 1995. (10) Garrison et al., 1977.
(11) Wright et al., 2003. (12) Perryman et al., 1997. (13) Whiteoak, 1963. (14) Kholopov
et al., 2003. (15) Spener and Jakson, 1939. (16) Feast et al., 1957. (17) Busombe,
1998. (18) Busombe, 1999. (19) Morgan et al., 1955. (20) Upgren et al., 1972.
Notes on individual stars:
DK Tu = Visual binary. A= 6.9; B= 10.2. Sep. 2:
00
1 (Perryman et al., 1997)
DN Cru = Seondary elipse might be the primary. Eentri system.
DN Tu = Period might be half the value given. Very short elipses.
GSC 7915 0741 = CPD -38 7598. Might be an RR-type star with half the period.
HD 101131 = HIP 56726 in the open luster IC 2944. Eentri. Slight apsidal motion.
Period for primary elipse given. Studied as a non-elipsing system by Gies et al. (2002).
HD 174110 = BD-10 4817.
KT CMa = Wrong period suggested in the HIP atalogue. (9.480 d.)
MP TrA = Eentri system. Visual binary. A= 8.5; B= 8.6 Hp. Sep. 0:
00
1 (Perryman et
al., 1997).
NSV 07597 = Visual binary. A= 9.2; B= 10.0 Hp. Sep. 0:
00
6 (Perryman et al., 1997)
NSV 07976 = V magnitudes alibrated with GCPD data (Mermilliod et al., 1997). ASAS-
3 data ontaminated by ompanion.
NSV 08117 = Might be EA-type.
NSV 15212 = Might be EB-type.
NSV 17376 = Koen and Eyer (2002) give per= 0.8025 d.
NSV 20064 = Might be EB-type.
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NSV 20311 = Might be EA-type. Koen and Eyer (2002) give per= 0.5431 d.
NSV 20495 = Visual triple. AB= 6:
00
8; AC= 10:
00
5 (Worley and Douglass, 1997).
NSV 20579 = Eentri binary.
NSV 24630 = Eentri. Slight apsidal motion. Period for primary elipse given.
NSV 24931 = Koen and Eyer (2002) give per= 1.34736 d.
NSV 25363 = Handler (1999) wrongly lassied it as a DSCT? with a 0.526 d. period.
NSV 25590 = Koen and Eyer (2002) give per= 0.57773 d.
RZ Cae = Visual binary. A= 7.8; B= 9.6. Sep. 3:
00
1 (Perryman et al., 1997).
SW Pyx = No period in the literature.
V340 Vel = Visual binary. A= 8.3; B= 9.2 Hp. Sep. 0:
00
3 (Perryman et al., 1997).
V349 Vel = Also an intrinsi variable? (ACV: or DSCT:). Binarity may have aused
problems with HIP photometry. Visual binary. A= 10.0; B= 11.2 Hp. Sep. 1:
00
1.
V373 Nor = Eentri system.
V414 Pup = Synhronous rotation. ACV and EA period are the same. ACV var. = 0.05
mag.
V438 Pup = Very eentri. Multiple system. A= 6.9; a= 8.0; B= 7.0 (Tokovinin, 1997).
Sep. AB= 0:
00
45; Aa= 0:
00
049 (Hartkopf et al., 1996). Period disovered by visual observa-
tions. HIP atalogue suggested 5.699 d.
V963 Cen = Very eentri. 0.08 mag. satter at maximum: possible RS-type.
V1046 So = Eentri.
V1082 So = Very eentri. Also possible ACYG-type.
V2383 Oph = Koen and Eyer (2002) give per= 0.12555 d.
V4386 Sgr = Too few observations of minima II. Seondary minimum might be the pri-
mary.
WZ Pi = Koen and Eyer (2002) give per= 0.60835 d.
Figure 1. Lighturve of HD 101131 showing Hipparos and ASAS-3 observations.
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Figure 2. Lighturve of V373 Nor showing Hipparos and ASAS-3 observations.
Figure 3. Lighturve of V414 Pup showing Hipparos and ASAS-3 observations.
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The disovery of the variability of these stars has been reported by Hughes-Boye and
Huruhata (1942) and Homeister (1966, 1967); but there were no ephemeris published
until today. Photographi plates of a eld entered around 67 Oph, taken with the
Sonneberg Observatory 40m Astrograph during three intervals spread over the years
from 1938-1994, were used to hek the behaviour of these objets (see Table 1). To
avoid eets of yle ount ambiguities due to the somewhat inauspiiously distributed
plates with large gaps in time, importane has been attahed to get well-tted omposite
light urves representing all available observations. Therefore the reported period hanges
represent the smallest value of period alteration suitable to ahieve this aim. The elements
listed below were obtained by means of least-squares solutions.
Photographi amplitudes were derived with respet to magnitudes of the omparison
stars given in Table 2. Individual data are available upon request.
Remarks:
V823 Oph
Elements valid for J.D. 2429100-2441200 and J.D. 2444000-2449500 resp.
V825 Oph
Elements valid for J.D. 2429700-2441200 and J.D. 2443300-2449500 resp.
NSV 9820
Elements given below are at least valid for an interval of JD 2438200-2449500. Unfortu-
nately there were not enough older plates available to determine the date of the period
hange as well as the value of the period ating in the time before the interval mentioned
above. The star was announed by Homeister to be an elipsing binary of EB type.
NSV 10115
Elements valid for J.D. 2429100-2440500 and J.D. 2443300-2449500 resp.
This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,
Frane.
2 IBVS 5481
14.60
14.80
15.00
15.20
15.40
15.60
15.80
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2
B(
pg
)
Phase
-0.60
-0.50
-0.40
-0.30
-0.20
-0.10
0.00
0.10
-40000 -35000 -30000 -25000 -20000 -15000 -10000 -5000 0 5000
O
-C
(da
ys
)
Epoch
Figure 1. Composite light urve of V823 Oph Figure 2. (O C) diagram for V823 Oph
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Figure 3. Composite light urve of V825 Oph Figure 4. (O C) diagram for V825 Oph
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Figure 5. Light urve of NSV 9820 (J.D.
2438258   2449475)
Figure 6. (O C) diagram for NSV 9820
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Figure 7. Composite light urve of NSV 10115 Figure 8. (O C) diagram for NSV 10115
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Table 1. Summary of this paper
Star Type Epoh Period Max. Min. M m No. of
2400000+ (day) Plates
V823 Oph (1) RRab 29785.481 0.5176480 14:
m
7 15:
m
5 0:
p
15 103
13 8
V823 Oph (2) 49154.516 0.5176251 93
18 31
V825 Oph (1) RR 29816.434 0.2940934 13:
m
7 14:
m
2 114
6 3
V825 Oph (2) 48802.505 0.2941175 133
16 24
NSV 9820 RRab 48801.529 0.5326038 14:
m
6 15:
m
5 0:
p
12 217
11 10
NSV 10115 (1) RRab 29786.519 0.5440501 15:
m
0 16:
m
1 0:
p
13 88
14 10
NSV 10115 (2) 49124.475 0.5440106 56
15 41
Table 2. Comparison stars and ross referenes
V823 Oph V825 Oph
HV 11044 HV 11047
USNO 0900-10538562 USNO 0900-10598218
Comp. No. USNO m

USNO m

1 0900-10551987 14:
m
3 0900-10595254 13:
m
5
2 0900-10540298 15:
m
0 0900-10608192 14:
m
0
3 0900-10538956 15:
m
3
4 0900-10541236 15:
m
7
NSV 9820 NSV 10115
S 9844 S 9287
USNO 0900-10833595 USNO 0900-11413039
Comp. No. USNO m

USNO m

1 0900-10828563 14:
m
4 0900-11409203 15:
m
4
2 0900-10834041 14:
m
9 0900-11412225 16:
m
1
3 0900-10826923 15:
m
1
4 0900-10831651 15:
m
3

Magnitudes refer to the B values of the USNO A2.0 atalogue
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Table 3. Helioentri times of maxima and O   C values aording to the elements derived in this paper;
the more reent seond set of elements was used in the ases with two given sets.
Star JD (max.

) Epoh O   C Star JD (max.

) Epoh O   C
V823 Oph 29785.481  37418  0.539 V825 Oph 47388.390  4808 0.002
29786.522  37416  0.533 47390.470  4801 0.023
29843.446  37306  0.548 47391.347  4798 0.018
38528.528  20528  0.180 47395.434  4784  0.013
39682.428  18299  0.066 47418.349  4706  0.039
39683.420  18297  0.109 48802.482 0  0.023
39684.461  18295  0.104 NSV 9820 29808.450  35660  0.430
39712.391  18241  0.125 29816.447  35645  0.422
41150.468  15463  0.011 39685.503  17116 0.019
45087.521  7857  0.014 39708.397  17073 0.011
45115.486  7803  0.001 40444.438  15691  0.006
47387.377  3414 0.033 40803.395  15017  0.024
48362.554  1530 0.005 41179.418  14311  0.019
49154.493 0  0.023 45492.490  6213 0.028
V825 Oph 29786.438  64659 1.278 45916.405  5417  0.010
29788.495  64652 1.276 46507.630  4307 0.025
29816.433  64557 1.273 47386.398  2657  0.003
29843.474  64465 1.255 48801.513 0  0.016
29844.389  64462 1.288 NSV 10115 29785.438  35547  1.091
39651.484  31115 0.446 29786.522  35545  1.095
39684.461  31003 0.481 29816.433  35490  1.105
39686.492  30996 0.454 38901.500  18791  0.471
39702.398  30942 0.477 39611.517  17486  0.388
39712.391  30908 0.470 39648.507  17418  0.391
45492.490  11254  0.017 39684.461  17352  0.342
45822.489  10132  0.017 46298.342  5195 0.002
46272.507  8602 0.001 46554.584  4724 0.015
46288.406  8548 0.017 47387.432  3193  0.017
46506.628  7806 0.004 48067.449  1943  0.014
47368.432  4876 0.044 49124.489 0 0.014

Mid-exposure times of plates with brightest observations
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Combination of the publily available Hipparos data (Perryman et al., 1997) from
1989-1993 and ASAS-3 data (Pojmanski, 2002) from 2001 to the present allows the dete-
tion of apsidal motion in three elipsing binaries disovered by the satellite. Table 1 lists
the main parameters of the stars. The rst olumn gives the variable star designation.
The following olumns show the V band range (with the seondary elipse magnitude
between brakets), the period of the primary and seondary elipse respetively, and the
variability and spetral types.
Table 1.
Star V magnitude Period I Period II Type Sp
V366 Pup 8.07  8.59 (8.47) 2.4840254 2.483898 EA B9V*
PT Vel 7.02  7.70:(7.37:) 1.8020075 1.802035 EA A0V**
V466 Car 7.27  7.55 (7.46) 3.455800 3.455887 EA B8/9V*
*Houk & Cowley, 1975.
*Houk, 1978.
Hipparos observations have been transformed to V using a table by the author (Otero,
2001). The method of biseted hords was used to determine times of minima. The a-
uray depends on the quantity and quality of the observations. Wrong observations
(random data points deviating >0.05 mag. from the mean folded light urve) were dis-
arded before any analysis was made.
Table 2 show times of minima and residuals for all the stars based on the primary
elipse period to make the phase shift of the seondary elipse evident.
Individual stars
1) V366 Puppis = NSV 3555 = HIP 35607 = HD 57897 is a known visual binary system
(WDS07209-4831 AB), with an 8.4 mag. primary and a 9.6 seondary 7
00
away aording
to the WDS (Worley et al., 1997). It was rst suspeted as a variable star (BV 438)
bak in 1964 (Strohmeier et al., 1964a). Its period ould not be solved in the Hipparos
Catalogue. The primary is the elipsing binary with the following light elements:
Min I = HJD2447860:351(0:001) + 2:4840254(0:0000020) E
MinII = HJD2447861:900(0:100) + 2:4838980(0:0000050) E
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Table 2.
Star HJD+2400000() O   C Min Soure*
V366 Pup 47861.900(0.100) 0.000 II H
48635.365(0.010)  0.002 I H
51905.708(0.030)  0.185 II A
52033.514(0.010) 0.000 I A
52234.714(0.010)  0.006 I A
52787.502(0.050)  0.220 II A
PT Vel 48294.360(0.020) 0.000 II H
52425.479(0.020)  0.017 I A
52651.704(0.020) 0.090 II A
52789.521(0.020) 0.019 I A
52922.862(0.010) 0.012 I A
V466 Car 48316.908(0.020) 0.017 I H
48779.943(0.020)  0.025 I H
49047.376(0.020)  0.002 II H
51931.658(0.010) 0.000 I A
51967.612(0.020) 0.083 II A
52539.853(0.020)  0.025 I A
52940.765(0.020) 0.014 I A
*H = Hipparos; A = ASAS-3
Elipse durations are very dierent, the seondary during 0.29 and the primary 0.11
days. The light urve an be seen in Figure 1a. The apsidal motion is fast and omparable
to that of GL Carinae (Gimenez & Clausen, 1986) whih shows a 25 years-period. If we
use the primary elipse period as a referene, V366 Pup elipse shifted from phase 0.63
in 1989 to phase 0.54 in 2003. Figure 1b shows this eet learly.
Figure 1. Light urve of V366 Pup showing Hipparos (lled irles) and ASAS-3 observations (open
irles).
2) PT Velorum = NSV 4409 = HIP 45079 = HD 79154 was rst suspeted of variability
in 1964 and named BV 469 (Strohmeier et al., 1964b). Its elipsing nature was disovered
by Hipparos whih solved a period of 1.80201 days. Comparison with ASAS-3 data also
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Figure 2. Phase shift in the seondary elipse of V366 Pup. Filled irles are Hipparos observations.
Open irles and rosses are 2000-2001 and 2002-2003 data from ASAS-3 respetively.
revealed apsidal motion.
Min I = HJD2448293:493(0:001) + 1:8020075(0:0000010) E
MinII = HJD2448294:360(0:020) + 1:8020350(0:0000010) E
Primary elipse lasts 0.23 days and seondary 0.17 days. The latter shifted from phase
0.48 to 0.53. Both elipses lak observations at the instant of minimum light so more
observations are needed to onrm the amplitude and nature of the elipses.
Figure 3. Light urve of PT Vel showing Hipparos (lled irles) and ASAS-3 observations (open
irles).
3) V466 Carinae = NSV 4003 = HIP 40666 = HD 70333 was rst disovered to be
variable by Strohmeier (1966) who designated it as BV 821. Its period was published in
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the Hipparos Catalogue. ASAS-3 data again show a slight displaement in the seondary
elipse over these ten years. However, this is small if ompared with the previous ases
and goes from phase 0.38 to 0.41. Light elements:
Min I = HJD2448036:971(0:02) + 3:455800(0:000001) E
MinII = HJD2448038:284(0:05) + 3:455887(0:000002) E
Elipses seem to be total (this needs onrmation) and last 0.35 (primary) and 0.27
(seondary) days.
Figure 4. Light urve of V466 Car showing Hipparos (lled irles) and ASAS-3 observations (open
irles).
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AW Aurigae { 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00
0 (J2000) { is listed in the GCVS as a Mira
variable with a period of 695 days. The published period is one of the longest among
the Miras, making AW Aurigae an objet of some astrophysial interest. However, this
period was onsidered preliminary by Kurohkin (1951), and the quoted (O   C) values
are very large. The star was among the 58 Mira variables studied by Whitney (1960)
at the request of B.V. Kukarkin, to better determine their elements. Whitney did not
revise the 695-day period for this star, though like Kurohkin he also noted very large
residuals in his (O C) analysis. Although the star has been mentioned as part of several
Mira population studies sine then, no disussion or renement of its period appears in the
literature. As part of a larger projet to study seular hanges in Mira variable pulsations,
I analyzed visual and CCD data from the Amerian Assoiation of Variable Star Observers
(AAVSO) International Database (ID), along with Harvard College Observatory (HCO)
photographi plate data for AW Aurigae, and ompared the period determined using
these data to the period given in the GCVS. I nd that the period quoted in the GCVS
is inorret, and that the best-tting period to the available data is 449.3  0.7 days.
I used three separate data sets to determine the orret period: visual observations
from the AAVSO ID (380 total observations, 148 positive observations), CCD V -band
observations from the AAVSO ID (27 total observations, 24 positive), and blue-sensitive
photographi plate observations from HCO (197 total observations, 46 positive). The
visual observations span the longest period of time of the three data sets (JD 2439851 to
2452904; Deember 1967 to September 2003), and so were used for the Fourier analysis.
I used the CLEANest program (Foster, 1996) to ompute the Fourier transform shown in
Figure 1. The strongest peak is entered on a period of 449:3  0:7 days ( = 2:225 
10
 3
y/d). Although the data is noisy, the 449.3-day peak and its Fourier harmoni at
224.7 days are both stronger than any other peak in the spetrum. There is a weak signal
at about 720 days, but given the noise level it may be spurious.
Based upon Fourier analysis of the visual data alone, the best ephemeris of AW Aurigae
appears to be
Max = JD2445320 + 449:3  E: (1)
The post-1967 HCO plates agree with this ephemeris, as do the AAVSO V -band CCD
observations. However, there is a signiant phase shift between the maxima predited
by this ephemeris and the maxima obtained from the HCO photographi plate data from
1928 to 1952. Table 1 gives previously published dates of maximum for AW Aurigae as
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Table 1: Dates of maxima of AW Aurigae. Dates taken from Kurohkin (1951) and Whitney (1960)
are given without error bars. Dates derived from HCO plate data and AAVSO observations should be
onsidered aurate to 20 days.
JD Max E Soure JD Max E Soure JD Max E Soure
2419447  58 Kurohkin 2431540  31 HCO 2445320 0 AAVSO
2424448  47 Kurohkin 2432010  30 HCO 2445790 1 AAVSO
2424857  46 Kurohkin 2432440  29 HCO 2446220 2 AAVSO
2425250  45 HCO 2434712  24 Whitney 2446670 3 AAVSO
2425700  44 HCO 2435095  23 Whitney 2447130 4 AAVSO
2426150  43 HCO 2439920  12 AAVSO 2447610 5 AAVSO
2426580  42 HCO 2440360  11 AAVSO 2448010 6 AAVSO
2427041  41 Kurohkin 2440820  10 AAVSO 2448470 7 AAVSO
2427490  40 HCO 2441240  9 AAVSO 2448900 8 AAVSO
2427960  39 HCO 2441730  8 AAVSO 2449370 9 AAVSO
2428380  38 HCO 2442210  7 AAVSO 2449850 10 AAVSO
2428820  37 HCO 2442630  6 AAVSO 2450270 11 AAVSO
2429283  36 Kurohkin 2443090  5 AAVSO 2450720 12 AAVSO
2429760  35 HCO 2443540  4 AAVSO 2451170 13 AAVSO
2430220  34 HCO 2443960  3 AAVSO 2451610 14 AAVSO
2430640  33 HCO 2444450  2 AAVSO 2452080 15 AAVSO
2431110  32 HCO 2444900  1 AAVSO 2452530 16 AAVSO
well as dates derived from the AAVSO and HCO data, and Figure 2 shows the resulting
(O C) diagram. While the HCO and AAVSO visual data seem to be well-t by a period
of 449.3 days, the maxima derived from the 1928-1952 HCO plate data are oset in phase
by nearly 150 days from the ephemeris given above.
The best-dened maximum of the HCO plate data lies at JD 2427490, and although
we deteted few maxima with the plate data, Kurohkin (1951) gives a date of maxi-
mum (m = 12:3) of JD 2427041 obtained by Shajn (1933). Assuming these two dates
are atually maxima, then the period is 449 days, onsistent with the 449.3-day period
given the unertainty of the maxima dates. Kurohkin lists another date of maximum
of JD 2419447, and the time dierene between these two maxima orresponds to 16.9
yles of 449.3 days or exatly 17 yles of 446.7 days, both results being reasonable given
the measurement errors.
Figure 3 shows the AAVSO visual and V -band data and the 1928-1952 HCO photo-
graphi plate data folded with a period of 449.3 days. This folding period is an exellent
t to the data, though both the visual and plate data show signiant satter. All three
data sets were folded with the GCVS period of 695 days, and the resulting folded light
urves (not shown) were learly inoherent. Therefore, it appears that the 449.3-day
period mathes all available data, with the only unertainty being the reason for the dis-
ontinuity in (O   C). There are only two data points in the 1952-1967 gap, published
by Whitney (1960). The latter of these two points has a residual of around 100 days,
muh lower than the points preeeding it. While it suggests a possible trend downward
in (O   C), it may also be a random utuation. Analysis of other data arhives besides
the Harvard plate arhives will be neessary to understand AW Aurigae's behavior during
this time.
Though the revised period is likely the orret one, there is still substantial satter in
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the (O   C) residuals and in the folded visual light urve. In the ase of the (O   C)
residuals, this may be due in large part to the sarity of data and subsequent poor tting
of a mean urve to individual yles. However, given the satter in the folded visual data,
it may also be due in part to intrinsi, yle-to-yle variations. Suh behavior is observed
in some other long-period Miras like Z Tau (Zijlstra & Bedding, 2003), and may indiate
that AW Aurigae has a \meandering" period. Furthermore, the large jump in (O   C)
suggests that the star may not have maintained the 449.3-day period throughout the
span of observations. Unfortunately, the data overage is not suÆient to enable a more
thorough analysis suh as wavelet transformation, and it is diÆult to more preisely
determine the dates of maximum with the available data.
In summary, the period of the Mira variable AWAurigae appears to be about 449.3 days,
rather than the very long period of 695 days given in the GCVS. This period is still long
relative to most Mira variables, but is not otherwise noteworthy. A disontinuity in the
(O   C) diagram suggests a possible temporary hange in period or phase shift in pul-
sation, but both the 1967-2003 visual data and the 1928-1952 HCO plate data are both
well-t by a 449.3-day period. The (O   C) residuals show some satter, whih ould be
attributed to poor determination of the dates of maxima or to real variations. The latter
is observed in other Mira variables with similarly long periods, and better time-series ov-
erage in future observations would be valuable in determining whether the period truly
varies. Furthermore, the searh for and analysis of arhival data spanning the time be-
tween 1952 and 1967 will be neessary to understand the behavior of this star, and are
enouraged.
Figure 1. Fourier transform of AAVSO visual data for AW Aurigae. The strongest peak is entered on
449.3 days. The peak at 224.7 days ( 0:00445 y/d) is the seond Fourier harmoni of the main peak.
There is a muh weaker peak around 720 days, but this may be spurious.
I would like to thank Dr. Janet Mattei and Aaron Prie for their assistane in the
preparation of this paper, along with the 45 visual and 4 CCD observers of the AAVSO
whose observations made this work possible. Thanks also to Alison Doane and the Harvard
College Observatory for aess to the Harvard photographi plate olletion.
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Figure 2. (O-C) diagram showing the dates of maximum derived from both the visual and HCO patrol
plate data. There is a very large jump in (O-C) values between 1952 and 1967, suggesting either a
temporary period hange or a phase shift in the pulsations.
Figure 3. AAVSO visual data (left panel), AAVSO V -band CCD data (enter panel), and HCO
photographi plate data (right panel) of AW Aurigae, folded with a period of 449.3 days. The folding
period is an exellent t to the observations. Diamonds: positive observations; triangles: fainter-than
observations.
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In this 49th ompilation of BAV results, photoeletri observations obtained in the
years 2002 till 2003 are presented on 247 variable stars giving 581 minima. All moments
of the minima are helioentri. The errors are tabulated in olumn `'. The values in
olumn `O C' are determined without inorporation of nonlinear terms. The referenes
are given in the setion `Remarks'. All information about photometers and lters are
speied in the olumn `Rem'. The observations were made at private observatories. The
photoeletri measurements and all the light urves with evaluations an be obtained from
the oÆe of the BAV for inspetion.
Table 1: Elipsing binaries
Variable Min JD 24. . .  Obs O   C Fil Rem
XZ And 52321.3483 .0007 ATB +0:1203 GCVS 85 1)
52530.3718 SIR +0:1230 GCVS 85 -Ir 10)
AP And 52530.3705 .0002 RAT RCR 1)
BL And 52188.3156 .0001 MS FR  0:0013 GCVS 85 9)
OT And 51853.3856 .0070 HSR V 17)
KP Aql 52093.4192 .0010 QU  0:0124 s GCVS 85 V 14)
OO Aql 52121.4337 .0002 QU +0:0180 s GCVS 85 V 14)
V418 Aql 52503.4095 .0003 AG 1)
V1355 Aql 52427.4208 .0006 AG 1)
V1542 Aql 52137.4040 .0007 QU +0:0020 s BAVM 138 V 14)
52476.4430 .0003 QU +0:0017 s BAVM 138 V 14)
GSC0471.2133 Aql 52464.5607 .0011 FR +0:0028 BAVM 156 -Ir 6)
52475.4268 .0011 FR  0:0055 s BAVM 156 -Ir 6)
52476.6038 .0013 FR  0:0040 s BAVM 156 -Ir 6)
52484.5433 .0011 FR +0:0000 BAVM 156 -Ir 6)
52489.5389 .0028 FR  0:0007 s BAVM 156 -Ir 6)
52504.5328 .0006 FR +0:0042 BAVM 156 -Ir 6) red
52535.3878 .0030 PRK FR  0:0005 s BAVM 156 6)
52556.2603 .0004 FR +0:0050 BAVM 156 6) red
SS Ari 52322.2640 .0008 MON +0:0145 GCVS 85 V 1)
52535.4050 .0002 QU +0:0089 GCVS 85 V 14)
52576.4098 .0005 QU +0:0084 GCVS 85 V 14)
52617.4140 .0007 QU +0:0072 GCVS 85 V 14)
52677.2976 .0017 ATB +0:0068 s GCVS 85 1)
RY Aur 52344.4266 .0001 RAT RCR +0:0222 GCVS 85 -Ir 1)
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Table 1: (ont.)
Variable Min JD 24. . .  Obs O   C Fil Rem
AP Aur 52321.5294 .0003 RAT RCR +0:0298 s BAVM 67 1)
52345.4442 .0047 PC +0:0311 s BAVM 67 -Ir 12)
52361.3865 .0003 RAT RCR +0:0311 s BAVM 67 23) 1)
52367.3638 .0003 AG +0:0300 BAVM 67 -Ir 1)
AP Aur 52712.4110 .0047 PC +0:0399 BAVM 67 -Ir 20)
EM Aur 52290.2885 .0008 MON +0:0079 s SAC 73 -Ir 1)
52290.2928 .0020 JU +0:0122 s SAC 73 4)
52310.3337 .0012 MON +0:0118 s SAC 73 -Ir 1)
52371.3813 .0020 JU +0:0249 SAC 73 4)
52533.5283 .0001 MS FR +0:0203 SAC 73 9)
52628.2682 .0003 FR +0:0199 SAC 73 6)
52648.3135 .0014 MON +0:0240 SAC 73 V 1)
FP Aur 52280.5166 .0006 RAT RCR  0:0650 GCVS 85 1)
GI Aur 52376.3673 .0010 RAT RCR 23) 1)
GX Aur 52306.5387 .0007 RAT RCR +0:0066 BAVM 69 1)
HL Aur 52279.5971 .0001 RAT RCR  0:0111 GCVS 85 1)
52349.3176 .0003 RAT RCR  0:0112 GCVS 85 23) 1)
52372.3504 .0004 RAT RCR  0:0112 GCVS 85 23) 1)
52692.3230 .0002 WTR  0:0066 GCVS 85 13)
HU Aur 52620.3610 .0003 RAT RCR  0:0250 GCVS 85 -Ir 1)
IM Aur 52680.3421 .0001 DIE  0:0823 GCVS 85 8)
IU Aur 52688.4045 .0005 FR  0:0096 GCVS 85 21)
52697.4643 .0005 FR  0:0072 GCVS 85 21)
52698.3692: .0010 FR  0:0080 s GCVS 85 21)
KU Aur 52344.3752 .0002 JU +0:0273 GCVS 85 4)
52344.3754 .0010 MON +0:0275 GCVS 85 V 1)
52617.5265 .0010 JU +0:0262 GCVS 85 4)
52697.3621 .0090 JU +0:0274 s GCVS 85 4)
MO Aur 52617.4086 .0008 FR +0:0865 BAVM 68 6)
V364 Aur 52619.4394 .0003 AG -Ir 1)
SS Boo 52744.4272 .0015 AG +0:0260 GCVS 85 1) red
TY Boo 52362.4000 .0003 AG  0:0114 s BAVM 68 1)
52362.5587 .0001 AG  0:0113 BAVM 68 1)
52721.5738 .0001 AG  0:0109 BAVM 68 1)
52722.3656 .0016 AG  0:0120 s BAVM 68 1)
52722.5250 .0014 AG  0:0111 BAVM 68 1)
52723.4767 .0007 AG  0:0109 BAVM 68 1)
52724.4277 .0007 AG  0:0113 BAVM 68 1)
52725.3788 .0006 AG  0:0117 BAVM 68 1)
52725.5374 .0011 AG  0:0117 s BAVM 68 1)
52726.4882 .0009 AG  0:0123 s BAVM 68 1)
52730.4535 .0003 PRK  0:0114 BAVM 68 1)
52730.4537 .0013 AG  0:0112 BAVM 68 1)
52743.4569 .0002 AG  0:0112 BAVM 68 1)
52746.4698 .0004 AG  0:0112 s BAVM 68 1)
52747.4212 .0004 AG  0:0113 s BAVM 68 1)
52747.5801 .0009 AG  0:0109 BAVM 68 1)
52764.3889 .0004 AG  0:0111 BAVM 68 1)
52764.5473 .0007 AG  0:0113 s BAVM 68 1)
TZ Boo 51879.7205 .0044 HSR PC  0:0767 s BAVM 68 17)
52362.4515 .0013 AG  0:0766 BAVM 68 1)
52362.6012 .0006 AG  0:0755 s BAVM 68 1)
52363.4880 .0006 RAT RCR  0:0802 s BAVM 68 23) 1)
52715.4813 .0004 AG  0:0689 BAVM 68 -Ir 1)
52721.5731 .0009 AG  0:0689 s BAVM 68 1)
52722.3135 .0022 AG  0:0714 BAVM 68 1)
52722.4634 .0015 AG  0:0700 s BAVM 68 1)
52723.3531 .0013 AG  0:0718 s BAVM 68 1)
52723.5044 .0011 AG  0:0691 BAVM 68 1)
52724.3955 .0011 AG  0:0694 BAVM 68 1)
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TZ Boo 52725.4339 .0012 AG  0:0711 s BAVM 68 1)
52726.4758 .0014 AG  0:0692 BAVM 68 1)
52730.4872 .0008 AG  0:0695 s BAVM 68 1)
52743.4138 .0011 AG  0:0692 BAVM 68 1)
52743.5619 .0004 AG  0:0697 s BAVM 68 1)
52746.3852 .0009 AG  0:0693 BAVM 68 1)
52746.5323 .0005 AG  0:0708 s BAVM 68 1)
52747.4237 .0003 PRK  0:0709 s BAVM 68 1)
52747.4260 .0008 AG  0:0686 s BAVM 68 1)
52747.5737 .0023 AG  0:0695 BAVM 68 1)
52764.3617 .0036 AG  0:0708 s BAVM 68 1)
52764.5132 .0004 AG  0:0679 BAVM 68 1)
UW Boo 52352.3448 .0001 DIE  0:0098 GCVS 85 8)
52361.3942 .0007 DIE  0:0028 GCVS 85 8)
52362.3942 .0013 DIE  0:0075 GCVS 85 8)
52364.4092 .0002 AG  0:0020 GCVS 85 1)
VW Boo 52411.5187 .0005 AG  0:0291 s BAVR 32) BV 1)
52716.5208 .0004 AG  0:0340 s BAVR 32) -Ir 1)
XY Boo 52395.4142 .0005 AG  0:0215 GCVS 85 -Ir 1)
52717.4439 .0019 AG +0:0031 GCVS 85 1)
AC Boo 52073.4985 .0015 QU +0:0169 s GCVS 85 V 14)
52367.4370 .0005 MS +0:0293 s GCVS 85 9)
52372.3719 .0004 MS +0:0302 s GCVS 85 9)
52410.4352 .0004 QU +0:0311 s GCVS 85 V 14)
52784.3776 .0007 WTR +0:0459 s GCVS 85 13)
AQ Boo 51262.5888 .0012 AG BV 1)
51278.4144 .0004 AG 1)
51278.5804 .0004 AG 1)
51301.4008 .0002 AG 1)
51301.5657 .0005 AG 1)
52031.4740 .0004 AG 1)
52371.4443 .0018 AG -Ir 1)
52716.4051 .0013 AG 1)
52717.4065 .0007 AG 1)
CV Boo 51626.4623 .0018 HSR  0:0119 BAVR 38) 16)
52094.4274 .0005 QU  0:0107 s BAVR 38) V 14)
52363.3483 .0007 DIE  0:0103 BAVR 38) 8)
52407.3919 .0004 QU  0:0103 BAVR 38) V 14)
52415.4377 .0004 JU  0:0110 s BAVR 38) 4)
52415.4386 .0004 QU  0:0101 s BAVR 38) V 14)
52423.4844 .0035 JU  0:0107 BAVR 38) 4)
52685.6268 .0003 MON  0:0128 s BAVR 38) V 1)
52722.4733 .0004 AG  0:0105 BAVR 38) 1)
52723.3218 .0054 AG  0:0090 BAVR 38) 1)
52725.4379 .0005 AG  0:0104 s BAVR 38) 1)
52730.5197 .0008 AG  0:0105 s BAVR 38) 1)
52744.4952 .0007 AG  0:0104 BAVR 38) -Ir 1)
52764.3992 .0001 AG  0:0108 s BAVR 38) 1)
52767.3640 .0007 JU  0:0105 BAVR 38) 14)
EW Boo 52362.4537 .0015 AG 1)
GN Boo 52370.4040 .0003 MS 9)
52370.5560 .0003 MS 9)
SV Cam 52327.5277 .0011 JU +0:0416 GCVS 85 4)
52368.4530 .0009 JU +0:0450 GCVS 85 4)
52683.3713 .0013 JU +0:0432 GCVS 85 4)
52694.3391 .0025 JU +0:0392 s GCVS 85 4)
AL Cam 52344.5512 .0004 RAT RCR  0:0238 GCVS 85 -Ir 1)
52619.5178 .0006 RAT RCR  0:0222 GCVS 85 -Ir 1)
52680.6202 .0024 PC  0:0231 GCVS 85 -Ir 19)
52696.5602 .0001 AG  0:0231 GCVS 85 -Ir 1)
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AZ Cam 52722.4622 .0002 AG +0:0228 GCVS 85 -Ir 1)
WW Cn 52693.5093 .0021 ATB  0:0560 BAVR 31) 1)
WX Cn 52322.5460 .0002 RAT RCR +0:0102 GCVS 85 -Ir 1)
WY Cn 52371.4026 .0021 ATB  0:0208 GCVS 85 1)
52376.3817 .0010 MZ  0:0179 GCVS 85 -Ir 11)
FF Cn 52339.5178 .0002 FR  0:1028 BAVM 65 -Ir 6)
52591.5708 .0019 FR  0:1093 s BAVM 65 6)
52703.3726 .0011 PRK  0:1135 BAVM 65 1)
GSC1377.0969 Cn 51955.3906 .0002 MS FR +0:0002 s BAVM 150 9) 26)
51956.3789 .0001 MS FR  0:0005 s BAVM 150 9) 26)
51968.4933 .0005 FR  0:0017 BAVM 150 6)
52000.3928 .0010 FR +0:0017 s BAVM 150 6)
52001.3793 .0010 FR  0:0009 s BAVM 150 6)
52321.3295 .0003 MS  0:0012 s BAVM 150 9)
GSC1377.0969 Cn 52338.3913 .0008 FR  0:0002 BAVM 150 -Ir 6)
52727.3253 .0006 FR  0:0015 s BAVM 150 21)
GSC1927.0862 Cn 52704.2904 .0019 FR 21)
52707.5122 .0006 FR 21)
RV CVn 52373.3897 .0005 AG 1)
52373.5248 .0014 AG 1)
52715.4699 .0015 AG 1)
BI CVn 52373.4775 .0003 AG +0:0284 GCVS 85 -Ir 1)
GSC0766.1248 CMi 51924.4336 .0001 MS FR +0:0003 BAVM 156 9) 26)
51951.3623 .0020 MS FR +0:0018 BAVM 156 9) 26)
51955.2877 .0002 MS FR +0:0003 s BAVM 156 9) 26)
GSC0763.0572 CMi 52336.3877 .0001 MS FR +0:0000 BAVM 156 9)
52361.3322 .0001 MS FR +0:0008 s BAVM 156 9)
52362.3947 .0015 MS FR  0:0027 BAVM 156 9)
AB Cas 52140.4882 .0002 QU +0:0638 GCVS 85 V 14)
52535.5197 .0002 QU +0:0687 GCVS 85 V 14)
BZ Cas 52505.5302 .0001 RAT RCR -Ir 1)
CW Cas 52505.4286 .0001 RAT RCR  0:0058 GCVS 85 -Ir 1)
52698.3393 .0004 AG +0:0038 GCVS 85 1)
52698.4995 .0003 AG +0:0045 s GCVS 85 1)
IL Cas 52484.4868 .0019 MON  0:0598 GCVS 85 V 1)
52567.3305 .0033 JU  0:0580 GCVS 85 4)
IT Cas 52483.4700 .0007 MON +0:0019 s SAC 69 V 1)
52555.3605 .0009 JU  0:0001 SAC 69 4)
MN Cas 52618.4604 .0006 AG +0:0092 GCVS 85 -Ir 1)
OX Cas 52531.4146 .0024 MON  0:0073 GCVS 85 V 1)
PV Cas 52489.4147 .0009 MON +0:0009 SAC 73 V 1)
52532.3272 .0011 MON  0:0010 s SAC 73 V 1)
V344 Cas 49643.2783 .0011 MS  0:0844 GCVS 85 1)
49644.2773 .0004 MS  0:0862 GCVS 85 1)
49645.2790 .0007 MS  0:0852 GCVS 85 1)
49690.353 : .010 AG  0:045 GCVS 85 1)
V359 Cas 52146.5333 .0002 MS FR  0:0043 BAVM 132 9)
V361 Cas 52228.2872 .0002 MS FR  0:1724 GCVS 85 9)
V473 Cas 52618.4293 .0011 AG  0:0061 s BAVM 115 -Ir 1)
52618.6347 .0010 AG  0:0084 BAVM 115 -Ir 1)
WW Cep 52556.3769 .0050 AG +0:0013 BAVM 71 -Ir 1)
AV Cep 52368.5258 .0002 AG -Ir 1)
CW Cep 52549.2981 .0009 MON  1:3587 GCVS 85 V 1)
GW Cep 52502.5070 .0003 RAT RCR  0:0175 BAVR 34) -Ir 1)
NR Cep 52483.4502 .0008 RAT RCR  0:0291 GCVS 85 -Ir 1)
NS Cep 52719.6031 .0005 AG +0:1114 s GCVS 85 1)
OT Cep 52718.5156 .0001 AG  0:0014 BAVM 142 1)
RZ Com 52367.3278 .0003 RAT RCR +0:0342 GCVS 85 23) 1)
52370.3756 .0002 RAT RCR +0:0355 GCVS 85 23) 1)
52371.3908 .0002 RAT RCR +0:0351 GCVS 85 23) 1)
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RZ Com 52747.4729 .0011 AG +0:0370 GCVS 85 -Ir 1)
SS Com 52401.451 .001 AG +0:082 BAVR 33) 1)
52704.4616 .0006 AG +0:0904 BAVR 33) 1)
52743.4739 .0008 AG +0:0923 s BAVR 33) -Ir 1)
CC Com 52721.3429 .0003 DIE  0:0108 GCVS 85 8)
EQ Com 52704.5050 .0006 AG 1)
LL Com 52373.3572 .0022 AG 1)
52373.5626 .0010 AG 1)
52723.5088 .0014 AG -Ir 1)
RW CrB 52721.5237 .0003 PRK  0:0135 GCVS 85 1)
TW CrB 52373.4913 .0001 RAT RCR -Ir 1)
WZ Cyg 52546.4087 .0007 WTR +0:0546 GCVS 85 13)
ZZ Cyg 52520.4563 .0002 RAT RCR  0:0392 GCVS 85 -Ir 1)
BR Cyg 52442.5056 .0002 QU +0:0003 GCVS 85 V 14)
CV Cyg 52548.3739 .0025 JU  0:0078 s SAC 68 4)
KR Cyg 52411.4782 .0007 FR +0:0071 GCVS 85 -Ir 6)
52427.533 .001 QU +0:004 GCVS 85 V 14)
52531.4839 .0003 PRK FR +0:0012 GCVS 85 6)
52576.2812 .0005 FR +0:0055 GCVS 85 6)
NZ Cyg 52530.5692 .0009 RAT RCR -Ir 1)
V346 Cyg 52456.5073 .0043 PC +0:0745 GCVS 85 -Ir 12)
V454 Cyg 52428.4463 .0016 AG 1)
V488 Cyg 52451.4659 .0005 FR +0:0903 s GCVS 85 -Ir 6)
52509.4803 .0005 FR +0:0916 GCVS 85 9)
52511.4417 .0018 FR +0:0911 s GCVS 85 9)
V493 Cyg 50314.5607 .0002 AG 1)
50712.3876 .0003 AG 1)
52112.4347 .0009 AG 1)
V501 Cyg 52557.3452 .0018 AG  0:1912 GCVS 85 1)
V505 Cyg 52557.3589 .0006 AG +0:1060 s GCVS 85 1)
V628 Cyg 52476.4366 .0003 AG  0:0019 BAVM 89 1)
V651 Cyg 52476.3843 .0017 AG 1)
V704 Cyg 52476.4124 .0008 AG +0:0311 GCVS 85 1)
V940 Cyg 52416.4064 .0003 AG 1)
V981 Cyg 52416.3853 .0007 AG 1)
V1196 Cyg 52455.4633 .0007 AG -Ir 1)
V1411 Cyg 52503.4722 .0012 AG +0:1941 GCVS 85 -Ir 1)
V2181 Cyg 50751.1944 .0004 FR +0:0011 BAVR 46) 6) red
50751.4748 .0013 FR  0:0052 s BAVR 46) 6) red
50753.4875 .0003 FR +0:0003 BAVR 46) 6) red
50755.2083 .0003 FR +0:0006 BAVR 46) 6)
52095.4373 .0010 QU +0:0036 BAVR 46) V 14)
52411.4263 .0012 FR +0:0043 BAVR 46) -Ir 6)
52427.4843 .0004 QU +0:0048 BAVR 46) V 14)
52448.4117 .0009 FR +0:0002 s BAVR 46) -Ir 6)
52495.4448 .0021 FR +0:0078 s BAVR 46) -Ir 6)
52509.4936 .0002 FR +0:0063 BAVR 46) 9)
52510.3574 .0019 FR +0:0098 s BAVR 46) 9)
52524.4045 .0032 PRK FR +0:0066 BAVR 46) 6)
52526.4044 .0036 PRK FR  0:0006 s BAVR 46) 6)
52536.4468 .0012 PRK FR +0:0059 BAVR 46) 6)
52576.3036 .0012 FR +0:0057 s BAVR 46) 6)
YY Del 52531.3496 .0006 DIE +0:0078 GCVS 85 8)
TW Dra 52652.3007 .0028 SCI +0:0319 GCVS 85 4)
TZ Dra 52747.4622 .0017 SCI  0:0157 GCVS 85 4)
AI Dra 52366.660 .001 SCI +0:007 GCVS 85 18)
52721.5200 .0015 SCI +0:0174 GCVS 85 4)
AR Dra 52409.3817 .0005 AG -Ir 1)
52689.5163 .0001 AG -Ir 1)
AU Dra 52375.3631 .0005 MS 9)
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AU Dra 52375.6206 .0004 MS 9)
AX Dra 52409.4489 .0007 AG  0:0040 BAVR 31) -Ir 1)
52722.5070 .0022 PC  0:0039 BAVR 31) -Ir 20)
52726.4851 .0002 AG  0:0029 BAVR 31) -Ir 1)
BE Dra 52369.4544 .0003 AG +0:1148 GCVS 85 1)
52718.4818 .0003 AG +0:1182 GCVS 85 -Ir 1)
BU Dra 52411.5144 .0001 AG +0:0183 MVS 12,4 -Ir 1)
BX Dra 52401.4508 .0008 AG +0:0087 s BAVM 82 -Ir 1)
EF Dra 52369.4948 .0003 AG +0:0205 s BAVM 63 1)
52718.4702 .0004 AG +0:0242 s BAVM 63 -Ir 1)
AH Gem 51901.3494 .0022 FR 6)
51901.5217 .0015 FR 6)
51901.6874 .0007 FR 6)
51925.4319 .0004 FR 6)
52672.3632 .0018 FR 21)
52672.5344 .0009 FR 21)
52680.2756 .0004 FR 21)
52680.4470 .0009 FR 21)
52691.3886 .0010 AG -Ir 1)
52692.3998 .0007 AG -Ir 1)
52716.3097: .0020 AG -Ir 1)
52721.3612 .0004 AG 1)
AI Gem 51901.6658 .0015 FR 6)
51925.5639 .0001 FR 6)
52371.3208 .0008 FR -Ir 6)
52680.5519 .0004 FR 21)
52691.4154 .0018 AG -Ir 1)
52707.3515 .0022 AG -Ir 1)
52716.4005 .0012 AG -Ir 1)
AZ Gem 49398.4122 MS +0:0687 GCVS 85 1)
49723.4101 MS +0:0695 GCVS 85 1)
49793.3414 .0002 AG +0:0711 s GCVS 85 1)
50105.2568 MS +0:0698 s GCVS 85 1)
50845.3083 .0001 MS +0:0737 GCVS 85 1)
50848.3261 .0004 AG +0:0729 GCVS 85 1)
51176.3420 .0003 AG +0:0732 GCVS 85 1)
52313.3328 .0007 AG +0:0772 GCVS 85 V 1)
EY Gem 52721.3213 .0011 AG  0:2073 s GCVS 85 1)
FG Gem 52690.3194 .0007 AG  0:0323 GCVS 85 -Ir 1)
52692.3728 .0016 AG  0:0267 s GCVS 85 -Ir 1)
52694.4152 .0003 AG  0:0321 GCVS 85 -Ir 1)
GX Gem 52722.3877 .0007 PRK +0:0577 GCVS 85 1)
52726.4250 .0030 JU +0:0449 GCVS 85 4)
HR Gem 52308.2715 .0001 RAT RCR -Ir 1)
KQ Gem 52690.4070 .0024 AG -Ir 1)
52691.4227 .0019 AG -Ir 1)
52692.4453 .0010 AG -Ir 1)
52694.2792 .0003 AG -Ir 1)
52694.4871 .0005 AG -Ir 1)
52707.3375 .0009 AG -Ir 1)
52716.3128: .0034 AG -Ir 1)
52690.3810 .0005 AG  0:0405 s GCVS 85 -Ir 1)
52690.5576 .0013 AG +0:0268 GCVS 85 -Ir 1)
52691.2757 .0009 AG  0:0200 s GCVS 85 -Ir 1)
52691.4562 .0001 AG +0:0512 GCVS 85 -Ir 1)
52692.3516 .0009 AG  0:0369 s GCVS 85 -Ir 1)
52692.5310 .0019 AG +0:0333 GCVS 85 -Ir 1)
52694.3242 .0012 AG  0:0312 s GCVS 85 -Ir 1)
52694.5028 .0006 AG +0:0381 GCVS 85 -Ir 1)
52697.3714 .0022 AG  0:0436 s GCVS 85 -Ir 1)
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KV Gem 52707.4094 .0006 AG +0:0505 GCVS 85 -Ir 1)
52716.3731 .0009 AG  0:0555 s GCVS 85 -Ir 1)
52721.3934 .0003 AG +0:0475 GCVS 85 1)
MR Gem 52680.3852 .0023 FR 21)
TX Her 52100.4770 .0010 QU +0:0014 s GCVS 85 V 14)
AK Her 52513.3343 .0032 SG +0:0066 GCVS 85 V 5)
DK Her 52425.3867 .0002 AG  0:0854 GCVS 85 -Ir 1)
LT Her 52426.5059 .0011 AG  0:0129 BAVM 69 -Ir 1)
MS Her 51323.5057 .0012 AG  0:1272 GCVS 85 1)
51386.4357 .0017 AG  0:1445 GCVS 85 1)
51389.4753 .0005 AG  0:1313 GCVS 85 1)
51675.4954 .0012 AG  0:0977 s GCVS 85 1)
51705.4404 .0005 AG  0:1132 GCVS 85 1)
52119.4954 .0009 AG  0:0579 GCVS 85 1)
V338 Her 52763.4638 .0004 PRK +0:0641 GCVS 85 1)
V502 Her 52410.4754 .0005 RAT RCR 23) 1)
52489.5014 .0004 RAT RCR -Ir 1)
V718 Her 52408.4615 .0017 AG -Ir 1)
V728 Her 52100.5578 .0010 QU +0:0274 BAVM 51 V 14)
52366.5992 .0003 AG +0:0274 s BAVM 51 1)
52741.5110 .0010 AG +0:0305 BAVM 51 -Ir 1)
V733 Her 52371.5551 .0005 RAT RCR 23) 1)
52408.4989 .0029 AG -Ir 1)
V842 Her 51326.4894 .0004 AG  0:0030 BAVR 45) BV 2)
51430.419 : .008 MZ +0:005 BAVR 45) 7)
51433.355 : .005 MZ +0:007 BAVR 45) 7)
51786.387 : .002 AG  0:003 s BAVR 45) BV 2)
52426.4670 .0006 JU  0:0072 BAVR 45) 4)
52452.4460 .0005 JU  0:0088 BAVR 45) 4)
WY Hya 52306.3428 .0002 RAT RCR +0:0208 GCVS 85 23) 1)
SW La 52584.4911 .0014 ATB  0:0859 GCVS 85 1)
TW La 52195.4558 .0005 FR +0:1765 GCVS 85 -Ir 6) red
52368.5965 .0004 FR +0:1845 GCVS 85 -Ir 6)
ZZ La 52197.5271 .0008 FR -Ir 6)
52483.6023 .0008 FR -Ir 6)
52486.4895 .0012 FR -Ir 6)
AG La 52506.4428 .0042 AG -Ir 1)
CO La 52485.4330 .0004 MON  0:0024 SAC 73 V 1)
52536.3248 .0011 MON  0:0035 SAC 73 V 1)
52546.3770 .0003 MON +0:0243 s SAC 73 V 1)
EM La 51385.4470 .0009 AG +0:0432 GCVS 85 1)
51780.4193 .0002 RAT RCR +0:0451 GCVS 85 1)
51926.3457 .0005 AG +0:0465 GCVS 85 1)
52146.4017 .0017 AG +0:0475 s GCVS 85 1)
52146.594 : .007 AG +0:045 GCVS 85 1)
52148.5412 .0036 AG +0:0468 GCVS 85 1)
52150.4857 .0005 AG +0:0456 GCVS 85 1)
52267.4212 .0009 AG +0:0465 s GCVS 85 -Ir 1)
HR La 52456.5173 .0070 AG -Ir 1)
52503.4985 .0023 AG -Ir 1)
IM La 49606.358 : .003 AG  0:143 GCVS 85 1)
51393.4507 .0004 AG  0:1527 GCVS 85 1)
51771.4184 .0011 AG  0:1527 GCVS 85 1)
IM La 51814.5377 .0007 AG  0:1572 GCVS 85 1)
51816.4420 .0012 AG  0:1554 s GCVS 85 1)
52133.5247 .0009 AG  0:1597 s GCVS 85 1)
52194.4048 .0021 AG  0:1603 s GCVS 85 1)
IP La 52503.5797 .0116 AG -Ir 1)
IU La 52621.3002 .0026 AG -Ir 1)
IZ La 52503.4622 .0019 AG -Ir 1)
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IZ La 52621.3090 .0036 AG -Ir 1)
NR La 52280.2952 .0003 RAT RCR -Ir 1)
V342 La 52505.4797 .0018 AG -Ir 1)
52621.4295 .0040 AG -Ir 1)
V344 La 51786.4683 .0007 AG 1)
51806.4738 .0002 RAT RCR 1)
51817.4552 .0009 AG 1)
51817.651 : .005 AG 1)
52123.4064 .0007 AG 1)
52134.3950 .0022 AG 1)
52134.586 : .003 AG 1)
52194.4006 .0018 AG 1)
52194.5965 .0013 AG 1)
52228.3320 .0018 AG 1)
52228.5257 .0001 AG 1)
52505.4496 .0007 AG -Ir 1)
52621.3567 .0010 AG -Ir 1)
V441 La 52505.4952 .0020 AG +0:0388 BAVM 135 -Ir 1)
52617.3218 .0038 AG +0:0457 BAVM 135 -Ir 1)
52621.3363 .0023 AG +0:0446 BAVM 135 -Ir 1)
Y Leo 52339.3704 .0001 RAT RCR +0:0178 GCVS 85 -Ir 1)
52371.4061 .0004 QU +0:0176 GCVS 85 14)
52693.4490 .0003 JU +0:0150 GCVS 85 4)
52720.4264 .0004 MON +0:0148 GCVS 85 V 1)
UV Leo 52333.3112 .0005 DIE +0:0001 BAVM 77 8)
52339.3126 .0004 DIE +0:0005 BAVM 77 8)
52639.3610 .0003 DIE +0:0058 BAVM 77 8)
52696.3643 .0002 DIE +0:0008 BAVM 77 8)
52723.3672 .0005 DIE  0:0002 BAVM 77 8)
WZ Leo 52703.3329 .0003 AG  0:2301 s GCVS 85 -Ir 1)
XX Leo 52703.3700 .0012 AG  0:0408 s GCVS 85 V 1)
52719.3908 .0008 AG  0:0405 GCVS 85 -Ir 1)
XY Leo 52721.3989 .0007 AG +0:0141 s GCVS 85 -Ir 1)
52721.5408 .0005 AG +0:0139 GCVS 85 -Ir 1)
XZ Leo 52322.3948 .0001 RAT RCR +0:0320 GCVS 85 -Ir 1)
52721.3633 .0004 AG +0:0332 GCVS 85 -Ir 1)
52721.6096 .0003 AG +0:0356 s GCVS 85 -Ir 1)
AL Leo 52721.4439 .0005 AG +0:0102 BAVM 53 -Ir 1)
AM Leo 52322.3645 .0004 DIE  0:0006 GCVS 85 8)
52344.3147 .0005 DIE +0:0017 GCVS 85 8)
52373.3957 .0002 MZ +0:0018 s GCVS 85 -Ir 11)
52683.4106 .0004 DIE +0:0034 GCVS 85 8)
52719.4402 .0022 SCI +0:0020 s GCVS 85 4)
52724.3811 .0004 DIE +0:0046 GCVS 85 8)
52730.4154 BRN STK +0:0032 s GCVS 85 -Ir 14)
52736.4516 BRN STK +0:0038 GCVS 85 -Ir 14)
52750.3516 .0003 DIE +0:0035 GCVS 85 8)
CE Leo 52745.4189 .0009 AG -Ir 1)
52745.5708 .0010 AG -Ir 1)
T LMi 52693.3436 .0005 AG  0:0666 GCVS 85 -Ir 1)
RT LMi 52339.5564 .0003 RAT RCR  0:0036 GCVS 85 -Ir 1)
52693.4768 .0001 AG  0:0058 GCVS 85 -Ir 1)
52693.6635 .0005 AG  0:0065 s GCVS 85 -Ir 1)
52744.4651 .0002 PRK  0:0063 GCVS 85 1)
KQ Lib 52395.4616 .0017 FR  0:0002 s BAVM 137 -Ir 6)
SW Lyn 52280.6190 .0001 RAT RCR +0:0315 GCVS 85 -Ir 1)
52364.3487 .0005 DIE +0:0329 GCVS 85 8)
SX Lyn 52368.4002 .0001 AG  0:0112 GCVS 85 1)
52372.4445 .0001 RAT RCR  0:0118 GCVS 85 23) 1)
52730.4242 .0004 AG  0:0096 GCVS 85 -Ir 1)
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Variable Min JD 24. . .  Obs O   C Fil Rem
TY Lyn 52369.5219 .0005 AG +0:0712 GCVS 85 -Ir 1)
52746.3687 .0002 PRK +0:0640 GCVS 85 1)
CD Lyn 52698.3853 .0010 JU  0:0002 IBVS 4911 4)
52723.4078 .0017 JU +0:0002 s IBVS 4911 4)
DE Lyn 52368.3574 .0004 AG 1)
52368.5600 .0003 AG 1)
52695.6163 .0003 AG -Ir 1)
52730.3656 .0006 AG -Ir 1)
TZ Lyr 52363.5572 .0007 RAT RCR +0:0008 GCVS 85 23) 1)
52416.4408 .0009 AG +0:0017 GCVS 85 -Ir 1)
52526.4347 .0001 RAT RCR  0:0004 GCVS 85 -Ir 1)
52720.5171 .0002 PRK +0:0025 GCVS 85 1)
EW Lyr 52513.4333 .0004 RAT RCR +0:2330 GCVS 85 -Ir 1)
FL Lyr 52806.4725 .0002 QU  0:0019 GCVS 85 V 14)
V406 Lyr 52416.4024 .0004 AG  0:0188 BAVM 72 -Ir 1)
RW Mon 52680.3475 .0001 AG  0:0468 GCVS 85 -Ir 1)
HM Mon 52683.3404 .0002 AG  0:0013 GCVS 85 -Ir 1)
IZ Mon 52688.3091 .0002 AG -Ir 1)
NS Mon 52680.3465 .0003 AG +0:0068 BAVM 76 -Ir 1)
V395 Mon 52308.3600 .0032 MS FR 9)
V496 Mon 52695.3848 .0017 AG  0:0280 GCVS 85 -Ir 1)
V714 Mon 52308.2734 .0001 MS FR 9)
52695.3295 .0011 AG -Ir 1)
U Oph 52489.4547 SG +0:0012 GCVS 85 V 5)
V449 Oph 52483.5022 .0016 AG +0:0791 s GCVS 85 -Ir 1)
V2357 Oph 52426.5320 .0013 AG -Ir 1)
EF Ori 52619.4200 .0006 FR 6)
EW Ori 52689.4144 .0005 QU +0:0032 SAC 70 V 14)
FT Ori 52296.3852 .0004 JU +0:0096 GCVS 85 4)
52692.3848 .0019 MON  0:0924 s GCVS 85 V 1)
52693.3383 .0003 MON +0:0104 GCVS 85 V 1)
52715.3913 .0001 QU +0:0105 GCVS 85 V 14)
GU Ori 52619.5214 .0004 FR 6)
V648 Ori 52619.3879 .0002 RAT RCR +0:0497 GCVS 85 -Ir 1)
V1633 Ori 52258.4868 .0004 MS  0:2045 BAVM 125 9)
U Peg 52501.4415 .0005 QU  0:0894 s GCVS 87 V 14)
VW Peg 52547.5689 .0004 FR  4:7739 s BAVM 129 6)
BX Peg 52505.4453 .0021 AG  0:0620 s GCVS 87 1)
52505.5859 .0009 AG  0:0616 GCVS 87 1)
52510.4923 .0008 AG  0:0626 s GCVS 87 1)
BY Peg 52505.4339 .0015 AG 1)
52510.3941 .0014 AG 1)
52510.5644 .0011 AG 1)
CC Peg 52505.3409 .0005 AG  0:0018 BAVM 133 1)
52510.4911 .0020 AG +0:0008 s BAVM 133 1)
CF Peg 52505.5070 .0034 AG 1)
52510.4627 .0013 AG 1)
DI Peg 52530.3191 .0005 DIE  0:0174 GCVS 87 8)
52567.3312 .0021 SCI  0:0198 GCVS 87 4)
DK Peg 52555.4779 .0003 QU +0:0625 GCVS 87 V 14)
EU Peg 52150.4268 .0002 MS FR +0:0346 GCVS 87 9)
KW Peg 52505.4998 .0012 AG 1)
52510.3966 .0018 AG 1)
ST Per 52619.5239 .0006 SCI +0:1647 GCVS 87 4)
AG Per 52685.3134 .0035 JU +0:0006 SAC 69 4)
52688.4111 .0005 JU +0:0552 s SAC 69 4)
52689.3706 .0040 JU +0:0004 SAC 69 4)
HW Per 52542.5111 .0001 MS FR +0:0222 GCVS 87 9)
II Per 52696.4272 .0007 AG -Ir 1)
IK Per 52696.3836 .0006 AG  0:1213 s GCVS 87 -Ir 1)
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IQ Per 52694.3605 .0003 QU +0:0065 GCVS 87 V 14)
KW Per 52618.3890 .0002 RAT RCR +0:0100 GCVS 87 -Ir 1)
PS Per 52531.5507 .0002 MS FR 9)
V462 Per 52279.4433 .0008 RAT RCR -Ir 1)
V482 Per 52724.3527 .0005 AG +0:1728 BAVM 68 -Ir 1)
AU Ser 52365.4503 .0005 RAT RCR 23) 1)
52365.6449 .0005 RAT RCR 23) 1)
CC Ser 52410.4018 .0006 AG  0:0016 s GCVS 87 -Ir 1)
LX Ser 52410.4707 .0002 AG 1)
VY Sex 52309.4066 .0005 RAT RCR 1)
AH Tau 52689.2896 .0003 AG -Ir 1)
AL Tau 52685.458 .002 QU V 14)
AM Tau 52321.2627 .0006 DIE  0:0504 GCVS 87 8)
52695.3012 .0015 DIE  0:0503 GCVS 87 8)
CU Tau 52319.3834 .0035 HSR +0:0851 GCVS 87 15)
EN Tau 51569.552 .001 QU  0:007 GCVS 87 -Ir 14)
52279.5166 .0006 JU  0:0064 GCVS 87 4)
52652.4661 .0030 JU  0:0046 GCVS 87 4)
52688.3985 .0005 QU  0:0041 GCVS 87 V 14)
52693.3539 .0004 PRK FR  0:0048 GCVS 87 1)
52693.3543 .0005 QU  0:0044 GCVS 87 V 14)
EQ Tau 52338.3396 .0003 MZ  0:0247 GCVS 87 -Ir 11)
52620.2916 .0002 RAT RCR  0:0266 GCVS 87 -Ir 1)
GR Tau 52320.3132 .0001 DIE  0:0255 BAVR 35) 8)
GSC0669.0674 Tau 52307.3134 .0006 FR  0:0079 s BAVM 150 -Ir 6)
52320.3137 .0005 MS  0:0010 BAVM 150 9)
GSC1830.1432 Tau 52717.3328 .0012 PRK 1)
RV Tri 52280.4293 .0001 RAT RCR  0:0202 GCVS 87 -Ir 1)
W UMa 52009.3922 PTT  0:0383 GCVS 87 -Ir 22)
52032.4221 PTT  0:0294 GCVS 87 -Ir 22)
52041.4206 PTT  0:0391 GCVS 87 -Ir 22)
52289.3115 PTT  0:0408 GCVS 87 -Ir 22)
52309.3294 PTT  0:0412 GCVS 87 -Ir 22)
52310.3307 PTT  0:0408 GCVS 87 -Ir 22)
52323.3422 PTT  0:0412 GCVS 87 -Ir 22)
52347.3624 .0004 SCI  0:0429 GCVS 87 18)
52368.3822 PTT  0:0422 GCVS 87 -Ir 22)
52372.3856 PTT  0:0425 GCVS 87 -Ir 22)
52440.4476 .0010 SCI  0:0425 GCVS 87 18)
52451.4557 .0010 SCI  0:0445 GCVS 87 18)
52628.2832 .0025 SCI  0:0448 GCVS 87 4)
52628.4524 .0017 SCI  0:0425 s GCVS 87 4)
52651.3044 .0035 SCI  0:0446 GCVS 87 4)
52651.4709 .0018 SCI  0:0449 s GCVS 87 4)
52651.6374 .0021 SCI  0:0453 GCVS 87 4)
52684.3355 .0006 JU  0:0436 GCVS 87 4)
52747.3913 .0001 BRN STK  0:0453 GCVS 87 -Ir 14)
52747.5585 .0001 BRN STK  0:0449 s GCVS 87 -Ir 14)
TX UMa 52567.5770 .0035 SCI +0:1679 GCVS 87 4)
TY UMa 52362.5442 .0002 RAT RCR +0:0045 GCVS 87 -Ir 1)
UY UMa 52369.3812 .0010 RAT RCR +0:0767 GCVS 87 -Ir 1)
52408.4874 .0010 AG +0:0772 GCVS 87 BV 1)
52717.5758 .0007 AG +0:0804 GCVS 87 -Ir 1)
52746.5298 .0015 AG +0:0812 GCVS 87 -Ir 1)
XY UMa 52368.3594 .0002 RAT RCR +0:0201 GCVS 87 23) 1)
52376.5033 .0002 RAT RCR +0:0211 GCVS 87 23) 1)
XZ UMa 52527.5348 .0021 SCI +0:6002 GCVS 87 4)
ZZ UMa 52308.4155 .0003 RAT RCR  0:0041 GCVS 87 -Ir 1)
AA UMa 52361.4994 .0003 RAT RCR +0:0224 GCVS 87 24) 1)
52368.5215 .0003 RAT RCR +0:0226 GCVS 87 23) 1)
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W UMi 52369.4083 .0005 QU  0:1309 GCVS 87 V 14)
RZ UMi 52308.6428 .0003 RAT RCR -Ir 1)
52363.4617 .0001 AG 1)
AH Vir 52386.4117 SIR  0:0644 GCVS 87 -Ir 10)
AW Vir 52367.3867 .0002 RAT RCR +0:0130 GCVS 87 23) 1)
BH Vir 52411.4236 .0004 QU  0:0054 GCVS 87 V 14)
CG Vir 52409.4990 .0002 AG +0:2008 s GCVS 87 BV 1)
HW Vir 52764.4840 .0001 PRK 1)
52764.5419 .0002 PRK 1)
BK Vul 49545.4104 MS +0:1096 GCVS 87 1)
49645.3930 MS +0:1021 s GCVS 87 1)
49646.3054 MS +0:1075 s GCVS 87 1)
50653.4538 MS +0:0991 s GCVS 87 1)
51413.4598 .0005 AG +0:0893 s GCVS 87 1)
52448.4886 .0049 PC +0:0729 GCVS 87 -Ir 12)
FR Vul 52426.494 .003 AG  0:010 GCVS 87 1)
Remarks:
AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., Norderstedt
BRN: Brauner, B., Herford DIE: Dietrih, M., Radebeul
FR : Frank, P., Velden HSR: Husar, Dr. D., Hamburg
JU : Jungbluth, Dr. H., Karlsruhe MON: Monninger, Dr. G., Gemmingen
MS : Moshner, W., Lennestadt MZ : Maintz, G., Bonn
PC : Poshinger, K., Hamburg PRK: Proksh, W., Winhoring
PTT: Petter, Dr. G., Liegau QU : Quester, W., Esslingen
RAT: Ratz, M. Herges-Hallenberg RCR: Ratz, Ch. Herges-Hallenberg
SCI: Shmidt, U. Karlsruhe SG : Sterzinger, Dr. P, Wien (A)
SIR: Shirmer, J., Fredenbek STK: Strunk, J., Leopoldshohe
WTR: Walter, F., Munhen
: = unertain
s = seondary minimum
E = CCD- or photoeletri observation
red = redued results
1) = photometer ST-6 CCD 375 242 unoated, lter V/ B
2) = photometer EMI 9781A, lter V=GG495,1mm B=BB12,1mm+GG385,2mm
3) = photometer Cryoam 80A, without lter
4) = photometer ST-7, lter V / R / -Ir=KG5/2 / I / or none
5) = photometer SSP5, without lter
6) = photometer OES-LCCD11, lter -Ir or without lter
7) = photometer LC14, lter -Ir
8) = photometer pitor 1616XT, without lter
9) = photometer ST-9 hip 512*512
10) = photometer AlphaMaxi, lter -Ir
11) = photometer AlphaMini, lter -Ir
12) = photometer ST-8E, lter without, -Ir, V/R (Bessel type)
13) = photometer Pitor 416XT lter without
14) = photometer ST-7E lter V; R; -Ir=KG/2; without lter
15) = photometer ST-8E hip: KAF1602E without lter
16) = photometer ST-7 hip: KAF0400 without lter
17) = photometer apogee AP7 hip: SITe502a lter V; -Ir
18) = photometer ST-5 without lter
19) = photometer ST-10 without lter; lter -Ir
20) = photometer ST-10 XMR without lter; lter -Ir
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21) = photometer OES-LCCd12 without lter
22) = photometer AlphaMaxi hip: KAF401e
23) = lter -Ir and Green
24) = lter -Ir and Red
26) = double maxima, determination of time is diÆult
GCVS yy = General Catalogue of Variable Stars, 4th ed. 19yy
IBVS nnnn = Information Bulletin on Variable Stars No. nnnn
MVS vv,ppp = Mitteilungen uber Veranderlihe Sterne; volume, page
SAC vv = Roznik Astronomizny No. vv, Krakow (SAC)
BAVM nnn = BAV Mitteilungen No.nnn
BAVM 51 = IBVS No. 3234
BAVM 53 = IBVS No. 3401
BAVM 63 = IBVS No. 3811
BAVM 65 = IBVS No. 3859
BAVM 67 = IBVS No. 3942
BAVM 71 = IBVS No. 4131
BAVM 72 = IBVS No. 4132
BAVM 76 = IBVS No. 4143
BAVM 82 = IBVS No. 4266
BAVM 89 = IBVS No. 4381
BAVM 115 = IBVS No. 4669
BAVM 132 = IBVS No. 5016
BAVM 133 = IBVS No. 5017
BAVM 135 = IBVS No. 5024
BAVM 137 = IBVS No. 5148
BAVM 138 = IBVS No. 5161
BAVM 150 = IBVS No. 5260
BAVM 156 = IBVS No. 5366
BAVR 31 = BAV Rundbrief 32, 36 f
BAVR 32 = BAV Rundbrief 32,122 f
BAVR 33 = BAV Rundbrief 33,152 f
BAVR 34 = BAV Rundbrief 33,160 f
BAVR 35 = BAV Rundbrief 35, 1 f
BAVR 38 = BAV Rundbrief 49,117
BAVR 45 = BAV Rundbrief 49,180
BAVR 46 = BAV Rundbrief 50, 45f
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ERRATUM FOR IBVS 5484
(BAVM 158)
VW Peg 52547.5689 FR orret time: 52547.5272
KQ Gem 52690.3810 AG orret name: KV Gem
52690.5576 AG
52691.2757 AG
52691.4562 AG
52692.3516 AG
52692.5310 AG
52694.3242 AG
52694.5028 AG
52697.3714 AG
COMMISSIONS 27 AND 42 OF THE IAU
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Number 5485
Konkoly Observatory
Budapest
4 Deember 2003
HU ISSN 0374 { 0676
PHOTOELECTRIC MAXIMA OF SELECTED PULSATING STARS
(BAV MITTEILUNGEN NO. 160)
AGERER, FRANZ; H

UBSCHER, JOACHIM
Bundesdeutshe Arbeitsgemeinshaft fur Veranderlihe Sterne e.V. (BAV), Munsterdamm 90, 12169 Berlin,
Germany
In this 50th ompilation of BAV results, photoeletri observations obtained in the
years 2002 till 2003 are presented on 145 variable stars giving 360 maxima. All moments
of the maxima are helioentri. The errors are tabulated in olumn `'. The values in
olumn `O C' are determined without inorporation of nonlinear terms. The referenes
are given in the setion `Remarks'. All information about photometers and lters are
speied in the olumn `Rem'. The observations were made at private observatories. The
photoeletri measurements and all the light urves with evaluations an be obtained from
the oÆe of the BAV for inspetion.
Table 1: Pulsating stars
Variable Max JD 24. . .  Obs O   C Fil Rem
SW And 52533.4760 .0004 JU  0:0231 BAVM 78 4)
52556.4733 .0053 PC  0:0236 BAVM 78 -Ir 19)
52680.3083 .0028 ATB  0:0233 BAVM 78 1)
XX And 52195.3917 .0050 PS +0:2127 GCVS 85 3)
52323.3110 .0035 ATB +0:2057 GCVS 85 1)
52620.3580 .0012 JU +0:2036 GCVS 85 4)
52628.3126 .0012 MON +0:2080 GCVS 85 V 1)
CI And 52195.5525 .0100 PS 3)
52693.3587 .0006 MZ -Ir 11)
52693.3662 .0035 ATB 1)
DR And 52320.3019 .0028 ATB 1)
52620.4385 .0035 ATB 1)
GP And 52489.4910 .0012 MON +0:0025 GCVS 85 V 1)
OV And 52552.3779 .0009 JU  0:0098 MVS11,133 4)
52592.3764 .0009 JU  0:0107 MVS11,133 4)
TY Aps 52394.580 .005 PS 4)
XZ Aps 52401.567 .005 PS 16)
SX Aqr 52548.3751 .0019 MON +0:0145 BAVR 37) V 1)
CY Aqr 52557.4373 .0002 MZ +0:0108 GCVS 85 -Ir 11)
AA Aql 52552.3332 .0019 MON +0:0041 BAVM 78 V 1)
V341 Aql 52133.583 .005 PS +0:028 GCVS 85 3)
V625 Aql 52503.551 .002 AG 1)
RV Ari 52548.6381 .0018 MON +0:0094 GCVS 85 V 1)
52671.2767 .0014 ATB  0:0019 GCVS 85 1)
TZ Aur 52188.5713 MS FR +0:0087 GCVS 85 9)
52321.3497 .0002 JU +0:0094 GCVS 85 4)
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Variable Max JD 24. . .  Obs O   C Fil Rem
TZ Aur 52681.3027 .0012 MON +0:0134 GCVS 85 V 1)
52693.4454 .0014 SCI +0:0142 GCVS 85 4)
BH Aur 52277.552 .002 HSR 15)
52320.4043 .0020 HSR 15)
52646.5071 .0024 ATB 1)
RS Boo 52474.4650 .0004 MZ +0:0128 BAVR 36) -Ir 10)
52485.4087 .0009 MZ +0:0137 BAVR 36) -Ir 10)
52745.3951 .0005 QU +0:0138 BAVR 36) V 14)
52748.4146 .0002 MZ +0:0145 BAVR 36) -Ir 11)
52754.4511 .0010 SCI +0:0137 BAVR 36) 16)
ST Boo 52450.4714 .0010 MZ  0:0005 BAVR 40) -Ir 10)
52722.409 .002 AG  0:005 BAVR 40) 1)
52725.520 .002 AG  0:005 BAVR 40) 1)
52730.502 .002 AG  0:001 BAVR 40) 1)
SZ Boo 52767.4828 .0049 PC -Ir 20)
TW Boo 52376.4693 .0004 JU  0:0158 SAC 72 4)
52746.398 .002 AG  0:016 SAC 72 1)
UU Boo 52338.5841 .0005 JU +0:1412 GCVS 85 4)
52344.5225 .0005 JU +0:1396 GCVS 85 4)
52366.4514 .0004 JU +0:1363 GCVS 85 4)
52440.4726: .0013 JU +0:1364 GCVS 85 4)
52451.4439 .0008 JU +0:1416 GCVS 85 4)
52721.496 .002 AG +0:154 GCVS 85 1)
52722.408 .002 AG +0:152 GCVS 85 1)
52723.323 .002 AG +0:153 GCVS 85 1)
52725.605 .003 AG +0:150 GCVS 85 1)
52726.521 .001 AG +0:153 GCVS 85 1)
52743.427 .002 AG +0:152 GCVS 85 1)
52747.539 .002 AG +0:152 GCVS 85 1)
52764.447 .000 AG +0:154 GCVS 85 1)
UY Boo 51956.6768 .0007 MS FR +0:0206 SAC 72 9)
52749.5298 .0010 SCI +0:0748 SAC 72 16)
XX Boo 52746.5681 .0093 PC +0:0196 GCVS 85 -Ir 19)
52767.4987 .0047 PC +0:0197 GCVS 85 -Ir 20)
YZ Boo 52327.5535 .0010 MON +0:0034 GCVS 85 V 1)
52692.6016 .0019 MON +0:0024 GCVS 85 V 1)
52763.4876 .0012 MON +0:0021 GCVS 85 V 1)
AG Boo 52373.585 .005 AG 1)
AY Boo 52371.384 .004 AG -Ir 1)
BR Boo 52371.386 .010 AG -Ir 1)
CG Boo 52361.6141 .0030 MS FR 9)
52372.4990 .0006 MS 9)
CM Boo 52321.6621 .0016 MON  0:0656 GCVS 85 -Ir 1)
52373.4327 .0010 QU  0:0668 GCVS 85 V 14)
52764.4547 BRN STK  0:0742 GCVS 85 -Ir 14)
CS Boo 52322.6861 .0017 MON +0:0006 IBVS 2855 V 1)
52424.5060 .0010 JU  0:0025 IBVS 2855 4)
AH Cam 52681.3273: .0003 MZ +0:0582 GCVS 85 -Ir 11)
52688.3205: .0008 MZ +0:0455 GCVS 85 -Ir 11)
RW Cn 52371.3508 .0012 MON +0:1834 GCVS 85 V 1)
52684.3466 .0019 MON +0:1814 GCVS 85 V 1)
52696.3859 .0019 MON +0:1823 GCVS 85 V 1)
52742.3586 .0099 PC +0:1903 GCVS 85 -Ir 19)
SS Cn 52319.4657 .0014 ATB +0:0436 GCVS 85 1)
52689.3716 .0007 MZ +0:0402 GCVS 85 -Ir 11)
52704.4353 .0010 FR +0:0430 GCVS 85 21)
52707.3739 .0013 FR +0:0430 GCVS 85 21)
TT Cn 52327.3769 .0010 MON +0:0825 GCVS 85 V 1)
52327.3777 .0007 JU +0:0832 GCVS 85 4)
52337.5084 .0008 JU +0:0718 GCVS 85 4)
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TT Cn 52363.4272 .0021 JU +0:0720 GCVS 85 4)
52367.3704 .0042 ATB +0:0710 GCVS 85 1)
52367.3732 .0010 MZ +0:0739 GCVS 85 -Ir 11)
52722.3506 .0019 WTR +0:0781 GCVS 85 13)
52722.3542 .0065 PC +0:0817 GCVS 85 -Ir 20)
AN Cn 52367.4572 .0035 PC -Ir 12)
AQ Cn 52362.3676 .0036 JU  0:0612 GCVS 85 4)
AS Cn 52351.3968 .0048 PC -Ir 12)
Z CVn 52367.5134 .0017 JU +0:1620 GCVS 85 4)
52367.5143 .0071 PC +0:1629 GCVS 85 -Ir 12)
52369.4836 .0015 JU +0:1707 GCVS 85 4)
52371.4329 .0008 MZ +0:1585 GCVS 85 -Ir 11)
52696.4198 .0010 JU +0:1974 GCVS 85 4)
RR CVn 51920.6868 .0100 HSR PC 17)
RU CVn 52319.5821 .0020 HSR 12)
52358.5645 .0015 HSR 12)
52362.5766 .0020 HSR 12)
52373.4696 .0030 HSR 12)
RZ CVn 52308.6529 .0010 MON  0:1938 GCVS 85 -Ir 1)
52358.5911 .0028 PC  0:1879 GCVS 85 -Ir 12)
ST CVn 52767.4563 .0092 PC  0:0384 GCVS 85 -Ir 20)
SV CVn 52358.3829 .0045 HSR 15)
52386.4701 .0045 HSR 15)
SW CVn 52345.6482 .0019 PC -Ir 12)
VW CVn 52373.390 .010 AG +0:047 BAVR 40) 1)
52715.477 .003 AG +0:030 BAVR 40) 1)
XZ CVn 51920.664 : .005 HSR PC  0:043 GCVS 85 17)
BN CVn 52713.6338 .0031 PC +0:0430 BAVM 75 -Ir 20)
Y CMi 52359.3212 .0080 PS +0:1342 GCVS 85 3)
AA CMi 52693.3434 .0005 WTR +0:0400 GCVS 85 13)
AD CMi 51598.3120 .0025 HSR +0:0033 GCVS 85 16)
52695.3662 .0006 MZ +0:0026 GCVS 85 -Ir 11)
AL CMi 52699.3432 .0030 WTR  0:1378 GCVS 85 13)
BK Cas 52698.403 .001 AG 1)
PS Cas 52618.299 .007 AG -Ir 1)
RZ Cep 52185.3548 .0010 MON  0:1250 GCVS 85 1)
DX Cep 52527.5534 .0025 PC -Ir 12)
EZ Cep 52503.4201 .0050 MZ -Ir 11)
52617.4978 .0029 PC -Ir 19)
U Com 52763.4120 .0008 WTR +0:0347 GCVS 85 13)
RY Com 51934.638 .003 HSR PC +0:021 GCVS 85 17)
52351.5277 .0069 PC +0:0111 GCVS 85 -Ir 12)
52713.5601 .0039 PC +0:0117 GCVS 85 -Ir 20)
ST Com 52342.5752 .0047 PC  0:0204 GCVS 85 -Ir 12)
52420.4329 .0010 MZ  0:0234 GCVS 85 -Ir 11)
AO Com 52747.528 .010 AG -Ir 1)
AT Com 52704.546 .001 AG 1)
AX Com 52704.624 .001 AG 1)
BT Com 52373.553 .004 AG 1)
IS Com 52723.437 .004 AG -Ir 1)
RV CrB 52350.6019: .0045 MS FR  0:1357 GCVS 85 9)
52362.5108 .0030 MS FR  0:1631 GCVS 85 9)
52520.3685 .0010 MZ  0:1303 GCVS 85 -Ir 11)
SZ CrB 52453.4712 .0050 MZ  0:1543 GCVS 85 -Ir 10)
TV CrB 52308.6510 .0016 MS FR +0:0222 GCVS 85 9)
WW CrB 52367.444 .003 AG 1)
XX Cyg 52501.4487 .0002 MZ +0:0015 GCVS 85 -Ir 11)
XZ Cyg 52440.5577 .0008 MON +0:0153 BAVR 41) V 1)
52448.4842 .0008 MON +0:0096 BAVR 41) V 1)
DM Cyg 52476.4515 .0017 MON +0:0446 GCVS 85 V 1)
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DM Cyg 52502.4854 .0019 PC +0:0472 GCVS 85 -Ir 12)
52584.3579 .0028 ATB +0:0470 GCVS 85 1)
52618.3684 .0003 MZ +0:0488 GCVS 85 -Ir 11)
52621.3054 .0035 ATB +0:0468 GCVS 85 1)
V894 Cyg 52443.461 .004 MZ +0:000 BAVR 39) -Ir 10)
V939 Cyg 52416.419 .002 AG  0:012 BAVM 92 1)
ZZ Del 52531.4054 .0010 MZ -Ir 11)
CK Del 52531.4032 .0004 WTR 13)
DX Del 52501.4120 .0016 WTR +0:0531 GCVS 85 13)
RW Dra 52338.6211 .0010 MON +0:1499 GCVS 85 V 1)
52448.476 .005 PS +0:162 GCVS 85 3)
52502.5126 .0007 JU +0:1621 GCVS 85 4)
52503.3935 .0007 JU +0:1572 GCVS 85 4)
52503.3974 .0003 WTR +0:1611 GCVS 85 13)
SU Dra 52742.4690 .0074 PC +0:0400 GCVS 85 -Ir 19)
52746.4277 .0025 SCI +0:0362 GCVS 85 16)
52746.4300 .0038 PC +0:0385 GCVS 85 -Ir 19)
SW Dra 52322.3564 .0011 MON +0:0209 SAC 72 V 1)
52359.3838 .0009 MZ +0:0196 SAC 72 -Ir 11)
52620.3019 .0030 SCI +0:0286 SAC 72 4)
52695.4952 .0010 JU +0:0253 SAC 72 4)
52720.5616 .0035 PC +0:0262 SAC 72 -Ir 20)
VZ Dra 52360.4361 .0019 JU  0:0972 GCVS 85 4)
52361.3950 .0024 MON  0:1014 GCVS 85 V 1)
52411.4742 .0010 JU  0:1030 GCVS 85 4)
52412.4298 .0031 JU  0:1105 GCVS 85 4)
52455.4530 .0016 JU  0:1054 GCVS 85 4)
52680.5169 .0024 SCI  0:0841 GCVS 85 4)
52685.6144 .0035 SCI  0:1231 GCVS 85 4)
52690.4548 .0083 SCI  0:0981 GCVS 85 4)
52694.6175 .0049 SCI  0:1088 GCVS 85 16)
52734.4187 .0045 SCI  0:1155 GCVS 85 16)
XZ Dra 52344.5521 .0010 MON  0:0463 GCVS 85 V 1)
52720.4918 .0010 SCI  0:0628 GCVS 85 4)
BK Dra 52444.5056 .0025 JU +0:0071 SAC 72 4)
52508.4530 .0020 JU +0:0104 SAC 72 4)
52511.4096 .0021 SCI +0:0066 SAC 72 4)
52721.6031 .0019 MON +0:0134 SAC 72 V 1)
DD Dra 52483.500 .002 AG  0:030 BAVR 42) V 1) 26)
52691.4811 .0049 SCI +0:1101 BAVR 42) 4) 26)
52713.6935 .0018 MON +0:1006 BAVR 42) V 1) 26)
RR Gem 52319.5322 .0015 HSR +0:1304 GCVS 85 15)
52322.3094 .0005 JU +0:1265 GCVS 85 4)
52337.4062 .0005 JU +0:1255 GCVS 85 4)
52341.3772 .0008 MZ +0:1234 GCVS 85 -Ir 11)
52358.4590 .0010 ATB +0:1208 GCVS 85 1)
52619.4832 .0008 JU +0:1119 GCVS 85 4)
52648.4875 .0017 MON +0:1126 GCVS 85 V 1)
SZ Gem 52308.4382 .0010 MON  0:0444 GCVS 85 -Ir 1)
52321.4699 .0003 JU  0:0423 GCVS 85 4)
52680.2815 .0020 JU  0:0445 GCVS 85 4)
52691.3059 .0009 JU  0:0451 GCVS 85 4)
52692.3072 .0017 SCI  0:0461 GCVS 85 4)
52696.3180 .0007 WTR  0:0443 GCVS 85 13)
52723.3774 .0005 QU  0:0463 GCVS 85 V 14)
AK Gem 52707.325 .001 AG +0:034 GCVS 85 1)
FV Gem 52707.387 .002 AG 1)
GI Gem 52692.3622 .0007 MZ +0:0664 GCVS 85 -Ir 11)
GSC1893.0089 Gem 52723.397 .001 PRK 1)
VZ Her 52440.4089 .0012 MON +0:0561 GCVS 85 V 1)
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Table 1: (ont.)
Variable Max JD 24. . .  Obs O   C Fil Rem
AF Her 52530.3329 .0021 ATB  0:1082 GCVS 85 1)
AG Her 52522.3669 .0040 MZ -Ir 11)
AR Her 52090.5220 .0020 QU +0:0261 SAC 72 V 14)
52362.610 .004 HSR  0:007 SAC 72 15)
52371.5958 .0018 MON +0:0492 SAC 72 V 1)
52373.474 .000 MS +0:047 SAC 72 9)
52373.4815 .0070 HSR +0:0549 SAC 72 15)
52427.4738 .0008 JU  0:0010 SAC 72 4)
DL Her 52484.4150 .0026 MZ +0:0065 GCVS 85 -Ir 10)
IP Her 52531.3409 .0056 ATB 1)
LS Her 52054.4511 .0040 HSR +0:0331 GCVS 85 -Ir 17)
V1013 Her 52369.6116 .0004 MS +0:1201 BAVM 125 9)
52411.5169 .0031 MS FR +0:1232 BAVM 125 9)
UU Hya 52371.361 .003 AG 1)
UV Hya 52371.352 .003 AG 1)
DD Hya 52720.4004 .0004 WTR  0:0250 SAC 73 13)
DH Hya 52674.6065 .0030 MZ -Ir 11)
52680.4746 .0024 MZ -Ir 11)
CQ La 52618.3208 .0028 ATB 1)
52649.3235 .0042 ATB 1)
CZ La 52505.405 .002 AG  0:094 GCVS 85 -Ir 1)
52556.3884 .0006 JU  0:1112 GCVS 85 4)
52617.330 .005 AG  0:110 GCVS 85 -Ir 1)
52617.3320 .0010 JU  0:1085 GCVS 85 4)
DE La 52503.4101 .0012 MON +0:0335 GCVS 85 V 1)
IV La 52503.355 .002 AG -Ir 1)
52505.364 .002 AG -Ir 1)
52506.558 .007 AG -Ir 1)
RR Leo 52322.5040 .0010 MON +0:0120 SAC 72 V 1)
52347.3900 .0029 JU +0:0162 SAC 72 4)
52361.4155 .0042 JU +0:0174 SAC 72 4)
52365.4856 .0008 JU +0:0160 SAC 72 4)
52366.3899 .0003 WTR +0:0155 SAC 72 13)
52664.5201 .0010 JU +0:0165 SAC 72 4)
52683.5208 .0003 JU +0:0165 SAC 72 4)
52694.3772 .0055 PRK FR +0:0154 SAC 72 1)
52717.4458 .0001 BRN STK +0:0118 SAC 72 -Ir 14)
52722.4268 .0011 SCI +0:0164 SAC 72 4)
52746.4007 .0002 MZ +0:0134 SAC 72 -Ir 11)
52751.3823 .0023 PC +0:0186 SAC 72 -Ir 19)
SS Leo 52737.3872 .0014 SCI  0:0328 GCVS 85 16)
ST Leo 52628.6763 .0019 MON  0:0162 GCVS 85 V 1)
52697.5052 .0014 SCI  0:0171 GCVS 85 4)
52754.3868 .0006 WTR  0:0156 GCVS 85 13)
SU Leo 51943.5236 .0022 HSR PC  0:0673 GCVS 85 17)
GP Leo 51926.6054 .0003 MS FR +0:0096 BAVM 136 9) 25)
51941.5545 .0015 MS FR +0:0121 BAVM 136 9) 25)
52043.4536 .0011 FR +0:0027 BAVM 136 6)
V LMi 52368.3714 .0004 WTR 13)
52721.3705 .0003 MZ -Ir 11)
52752.3792 .0037 PC -Ir 19)
EH Lib 52442.5104 .0007 MZ +0:0058 GCVS 85 -Ir 10)
SZ Lyn 52308.3564 .0010 MON +0:0115 GCVS 85 -Ir 1)
52628.5058 .0011 MON +0:0201 GCVS 85 V 1)
52721.3220 .0012 WTR +0:0244 GCVS 85 13)
TV Lyn 52680.5293 .0043 PC +0:0276 GCVS 85 -Ir 19)
TW Lyn 52342.4393 .0026 PC -Ir 12)
52369.4240 .0021 ATB 1)
52617.5816 .0044 PC -Ir 19)
AN Lyn 52342.3455 .0012 MON V 1)
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Table 1: (ont.)
Variable Max JD 24. . .  Obs O   C Fil Rem
RZ Lyr 52416.4231 .0007 QU  0:0187 GCVS 85 V 14)
52440.4607 .0007 QU  0:0095 GCVS 85 V 14)
52464.4977 .0012 MON  0:0009 GCVS 85 V 1)
52547.3114 .0013 JU  0:0084 GCVS 85 4)
52720.6304 .0018 MON  0:0006 GCVS 85 V 1)
AQ Lyr 52415.411 .002 AG 1)
EZ Lyr 52361.6265 .0017 MON +0:0251 SAC 73 V 1)
52411.5278 .0017 MON +0:0264 SAC 73 V 1)
52502.3991 .0005 WTR +0:0272 SAC 73 13)
52503.4513 .0029 PC +0:0290 SAC 73 -Ir 12)
FN Lyr 52464.4664 .0009 MZ +0:0131 GCVS 85 -Ir 10)
52558.3494 .0021 ATB +0:0195 GCVS 85 1)
IN Lyr 52416.487 .002 AG -Ir 1)
IO Lyr 52360.6217 .0012 MON  0:0265 GCVS 85 V 1)
52464.5049 .0013 JU  0:0254 GCVS 85 4)
52527.4106 .0030 ATB  0:0261 GCVS 85 1)
KX Lyr 52542.3141: .0008 MZ -Ir 11)
NQ Lyr 52502.4024 .0017 MZ +0:0016 GCVS 85 -Ir 11)
NR Lyr 52451.4776 .0030 MZ -Ir 10)
52619.2495 .0056 ATB 1)
V535 Mon 52664.4399 .0020 MZ -Ir 11)
V452 Oph 52425.373 .002 AG -Ir 1)
52527.3324 .0028 ATB 1)
AO Peg 52533.3817 .0020 MZ  0:0114 BAVR 39) -Ir 11)
AV Peg 52519.5613 .0032 PC +0:0766 GCVS 87 -Ir 12)
BP Peg 52502.3879 .0018 MON +0:0385 GCVS 87 V 1)
52529.4468 .0006 PC +0:0402 GCVS 87 -Ir 12)
BT Peg 52505.582 .002 AG +0:055 BAVR 40) 1)
CG Peg 52484.4679 SIR  0:0150 SAC 72 -Ir 10)
52504.5518 .0018 MON  0:0180 SAC 72 V 1)
52535.3830 .0008 JU  0:0180 SAC 72 4)
52548.4671 .0017 SCI  0:0138 SAC 72 4)
DH Peg 52555.3654 .0017 SCI +0:0356 GCVS 87 4)
DY Peg 52225.4002 .0015 SCI  0:0027 GCVS 87 18)
52475.6090 .0012 MON  0:0039 GCVS 87 V 1)
52501.4248 .0012 MON  0:0041 GCVS 87 V 1)
52501.4978 .0011 MON  0:0040 GCVS 87 V 1)
52501.5712 .0011 MON  0:0035 GCVS 87 V 1)
52621.3148 .0008 MZ  0:0049 GCVS 87 -Ir 11)
52621.3882 .0008 MZ  0:0045 GCVS 87 -Ir 11)
DZ Peg 52590.3721 .0012 MZ  0:0155 SAC 72 -Ir 11)
52646.2480 .0030 ATB  0:0160 SAC 72 1)
ES Peg 52617.3964 .0027 MZ -Ir 11)
IY Peg 52576.3895 .0040 MZ -Ir 11)
52617.3134 .0013 MZ -Ir 11)
AR Per 52358.3897 .0004 MZ +0:0424 GCVS 87 -Ir 11)
52619.2573 .0024 SCI +0:0485 GCVS 87 4)
52681.3872 .0007 QU +0:0483 GCVS 87 V 14)
52724.369 .002 AG +0:050 GCVS 87 -Ir 1)
RY Ps 52548.4688 .0019 MON  0:1273 GCVS 87 V 1)
DF Ser 52450.4600 .0005 QU V 14)
52464.4693 .0007 QU V 14)
BO Tau 52674.5154 .0008 MZ -Ir 11)
52691.4304 .0009 MZ -Ir 11)
UX Tri 52257.3975 .0056 ATB 1)
52277.5239 .0035 ATB 1)
52308.3624 .0042 ATB 1)
52309.2976 .0012 MON -Ir 1)
52322.3478 .0021 ATB 1)
52502.5628 .0018 MON V 1)
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Table 1: (ont.)
Variable Max JD 24. . .  Obs O   C Fil Rem
UX Tri 52558.5615 .0035 ATB 1)
52576.3563 .0020 JU 4)
52581.4790 .0024 ATB 1)
52616.5055 .0042 ATB 1)
52617.4385 .0041 PC -Ir 19)
52619.3018 .0025 JU 4)
52646.3389 .0042 ATB 1)
52696.3264 .0056 ATB 1)
RV UMa 52053.4277 .0013 SCI +0:0009 SAC 73 18)
52338.4774 .0010 QU  0:0019 SAC 73 V 14)
52338.4784 .0027 SCI  0:0008 SAC 73 18)
52344.5616 .0011 SCI  0:0026 SAC 73 18)
52681.5740 .0012 MON +0:0020 SAC 73 V 1)
52690.4644 .0005 QU  0:0008 SAC 73 V 14)
52704.5083 .0005 QU +0:0011 SAC 73 V 14)
52717.611 .002 AG  0:002 SAC 73 -Ir 1)
52747.5733 .0043 PC +0:0040 SAC 73 -Ir 19)
SX UMa 52359.4756 .0050 SCI 18)
52746.486 .002 AG -Ir 1)
TU UMa 52347.3549 .0010 MON  0:0278 GCVS 87 V 1)
52367.4313 .0005 QU  0:0272 GCVS 87 V 14)
52367.4375 .0020 SCI  0:0210 GCVS 87 18)
52691.4319 .0005 QU  0:0263 GCVS 87 V 14)
52721.5498 .0080 PC  0:0220 GCVS 87 -Ir 20)
52744.4071 .0001 BRN STK  0:0287 GCVS 87 -Ir 14)
52764.4855 .0005 QU  0:0260 GCVS 87 V 14)
AE UMa 52321.4089 .0008 MON +0:0003 GCVS 87 -Ir 1)
52371.3836 .0002 WTR  0:0009 GCVS 87 13)
52685.3460 .0012 MON  0:0007 GCVS 87 V 1)
52685.4369 .0012 MON +0:0042 GCVS 87 V 1)
52730.4187 .0004 SCI  0:0010 GCVS 87 16)
52739.3617 .0007 SCI  0:0037 GCVS 87 16)
BN Vul 52592.2725 .0011 JU  0:0145 SAC 73 4)
FH Vul 52519.3908 .0026 PC  0:0329 BAVR 39) -Ir 12)
Remarks:
AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., Norderstedt
BRN: Brauner, B., Herford FR : Frank, P., Velden
HSR: Husar, Dr. D., Hamburg JU : Jungbluth, Dr. H., Karlsruhe
MON: Monninger, Dr. G., Gemmingen MS : Moshner, W., Lennestadt
MZ : Maintz, G., Bonn PC : Poshinger, K., Hamburg
PRK: Proksh, W., Winhoring PS : Pashke, A. Ruti (CH)
QU : Quester, W., Esslingen SCI: Shmidt, U. Karlsruhe
STK: Strunk, J., Leopoldshohe WTR: Walter, F., Munhen
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Remarks (ont.):
: = unertain
E = CCD- or photoeletri observation
red = redued results
1) = photometer ST-6 CCD 375 242 unoated, lter V/ B
3) = photometer Cryoam 80A, without lter
4) = photometer ST-7, lter V / R / -Ir=KG5/2 / I / or none
6) = photometer OES-LCCD11, lter -Ir or without lter
9) = photometer ST-9 hip 512512
10) = photometer AlphaMaxi, lter -Ir
11) = photometer AlphaMini, lter -Ir
12) = photometer ST-8E, lter without, -Ir, V/R (Bessel type)
13) = photometer Pitor 416XT lter without
14) = photometer ST-7E lter V; R; -Ir=KG/2; without lter
15) = photometer ST-8E hip: KAF1602E without lter
16) = photometer ST-7 hip: KAF0400 without lter
17) = photometer apogee AP7 hip: SITe502a lter V; -Ir
18) = photometer ST-5 without lter
19) = photometer ST-10 without lter; lter -Ir
20) = photometer ST-10 XMR without lter; lter -Ir
21) = photometer OES-LCCd12 without lter
25) = evaluation: supported by the software MIRA AP
26) = double maxima, determination of time is diÆult
GCVS yy = General Catalogue of Variable Stars, 4th ed. 19yy
IBVS nnnn = Information Bulletin on Variable Stars No. nnnn
MVS vv,ppp = Mitteilungen uber Veranderlihe Sterne; volume, page
SAC vv = Roznik Astronomizny No. vv, Krakow (SAC)
BAVM nnn = BAV Mitteilungen No.nnn
BAVM 136 = IBVS No. 5114
BAVR 36 = BAV Rundbrief 36,157 f
BAVR 37 = BAV Rundbrief 48, 57
BAVR 39 = BAV Rundbrief 49, 41
BAVR 40 = BAV Rundbrief 49,105
BAVR 41 = BAV Rundbrief 48,189
BAVR 42 = BAV Rundbrief 49, 6
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Aording to the 4th edition of the General Catalogue of Variable Stars (GCVS)
(Kholopov et al., 1987), IK Per is a short-period elipsing binary system with a period
of P = 0:
d
67603467 and belongs to EB/KE type. Although some visual, photographi
and photoeletri times of light minimum have been published, it was a negleted system
for study. Up to now, no omplete photoeletri and CCD light urves were obtained.
For understanding the properties of light variation and studying the period hange of the
system, we hoose it as our objet to observe.
Observations of the elipsing binary system IK Per in B and V bands were arried out
on Deember 2, 3, and 4, 2002, with the PI1024 TKB CCD photometri system attahed
to the 1.0-meter Cassegrain reetor telesope at the Yunnan Observatory in P. R. China.
The eld of view of the CCD image at the Cassegrain fous is 6:56:5 square ar minutes.
The B and V lters used approximate the standard Johnson UBV photometri system.
During the observations, the integration time for eah image was 120 seonds. A total
of 273 images in V and 273 images in B were obtained. Image redutions were done by
using IRAF pakages. One of the CCD images is displayed in Figure 1.
Table 1: The oordinates of the variable, omparison star and hek star
Stars year  Æ
Variable (star 1) 2000 04:29:27.46 42:03:10.7
Comparison (star 2) 2000 04:29:26.53 41:58:53.1
Chek(star 3) 2000 04:29:02.4 42:01:12.4
The observations obtained in the three days are plotted in Figure 2, where the phases
were alulated with a new period of 0:
d
67602324 (Eq. 4). The light urves appear
to exhibit a typial O'Connell eet, with Maximum I being 0.015 mag.(V) and 0.020
mag.(B) fainter than Maximum II. The light variation is ontinuous with a slightly large
dierene between the depths of the two minima. The seondary minimum is about
0.07 mag.(V) and 0.08 mag. (B) brighter than the primary minimum. With the observed
data, one primary and two seondary times of light minimum are obtained by means
of parabola tting. The new determined times of light minimum and several reently
published photoeletri minima times are given in Table 2.
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Figure 1. CCD image of IK Per, omparison and hek stars.
The early times of light minimum for IK Per were ompiled by Kreiner et al. (2000),
whih were kindly provided by Prof. Kim Chun-Hwey. The O{C urve alulated with
the ephemeris given by Kreiner et al.,
Min:I = HJD2427397:534 + 0:
d
67603467 E; (1)
is shown in Figure 3 where solid dots refer to photoeletri or CCD (PEC) observations,
and open irles to visual or photographi (VP) data. As displayed in the gure, although
O{C values of the VP observations show a slightly large satter (up to 0:
d
03), the general
O{C trend reveals that the period of IK Per is variable.
Sine no data is available between E=17348.5 and 31962.5, the properties of the period
hange are not lear. By assuming a long-term period derease, a weighted least-squares
solution with weights 10 to PEC data and 1 to VP observations yields the following
ephemeris,
Min:I = HJD2427397:4934(51) + 0:
d
67604353(3) E  2:48(1) 10
 10
 E
2
: (2)
With the quadrati term in the ephemeris, a seular period derease rate of
dP=dt =  2:68 10
 7
days/year is derived. On the other hand, the period hange may
not vary ontinuously. With the data before E=17348.5, the linear ephemeris,
Min:I = HJD2427397:5190(93) + 0:
d
67603280(108) E; (3)
is determined by a least-squares solution. For the observations after E=17348.5, the
ephemeris
Min:I = HJD2427397:8995(149) + 0:
d
67602324(42) E; (4)
is derived, whih an be used to predit the epohs of light minimum. The (O C)
0
values
of all the PEC times respet to this ephemeris are also listed in table 2. The two linear
ephemeris reveal that a sudden period derease, P = 1:329  10
 5
days=1.15 s, might
our around E=28000. In order to hek the period variation of the system, more times
of light minimum are required.
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Figure 2. CCD light urves in V and B for IK Per, where the phases were alulated with the period
(p = 0:
d
67602324) given in the new linear ephemeris.
Figure 3. O-C plot in days for IK Per. Cirles refers to the VP observations and solid dots to the PEC
data. Also given in solid line is the quadrati t.
This work was supported by Yunnan Natural Siene Foundation (No. 2001A0026Q
and No. 2003A0072M), the Chinese Natural Siene Foundation (No.10003004), and by
the National Key Fundamental Researh Projet (No. G1999075405). We thank Prof.
Kim, C.-H. who sent us the times of light minimum ompiled by Kreiner et al. (2000).
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Table 2: CCD and photoeletri times of light minimum for IK Per.
JD (Hel.) Error Min. Meth Filter E O   C (O   C)
0
Ref.
+2400000
49005.2917 0:0015 II pe BV 31962.5  0.0005  0.0006 (1)
49310.5163 0:0016 I pe BV 32414  0.0056  0.0005 (2)
51249.3580 0:0012 I pe 35282  0.0312 +0.0065 (3)
51470.4169 0:0070 I pe 35609  0.0357 +0.0058 (4)
52611.1995 0:0009 II CCD BV 37296.5  0.0616  0.0008 (5)
52612.2164 0:0004 I CCD BV 37298  0.0587 +0.0021 (5)
52613.2250 0:0007 II CCD BV 37299.5  0.0642  0.0033 (5)
Referenes in Table 2: (1) Huebsher et al.(1993); (2) Huebsher et al. (1994); (3) Agerer & Huebsher
(2000); (4) Agerer et al.(2001); (5) The present paper
Figure 4. A possible sudden period derease of IK Per ourred around E=28000. Symbols are the
same as those in Figure 3.
Referen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her, J., 2001, IBVS, No. 5017
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her, J., et al., 1993, B.A.V.Mitt., No. 62
Huebsher, J., et al., 1994, B.A.V.Mitt., No. 68
Kholopov, P. N., et al., 1987, The Fourth Edition of General Catalogue of Variable Stars,
Vol.III, Mosow, Nauka.
Kinnunen, T. & Ski, B. A., 2000, IBVS, No. 4896
Kreiner, J. M., Kim, C.-H., and Nha, I.-S., 2000, An Atlas of O{C Diagrams of Elipsing
Binary Stars, Craow, Poland: Wydawnitwo Naukowe Akademii Pedagogiznej,
2000.
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TIMES OF MINIMA OF ECLIPSING BINARY STARS
LACY, C. H. S.
Department of Physis, University of Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: layuark.edu
Observatory and telesope:
URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-inh Shmidt-
Cassegrain reetor.
Detetor: 10201530 pixels SBIG ST8EN CCD ooled to (typ.)  20
C; 1.15
00
square pixels; 20
0
(N-S)  30
0
(E-W) FOV.
Method of data redution:
Virtual measuring engine (Measure 1.97) written by C.H.S. Lay (2003)
Method of minimum determination:
Kwee & van Woerden (1956)
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
AP And EA/DM 23 49 31 +45 47 21 03639 00767
y
52898.62235 1.5872920 1
CO And EA/DM 01 11 25 +46 57 49 03268 00400 52245.65158 3.655326 2
HP Aur EA/DM 05 10 22 +35 47 47 02401 00760 52263.62901 1.4228192 2
KU Aur EA/SD: 06 28 04 +30 23 34 02422 01381 52263.88113 1.319577 1
CV Boo EA/DM 15 26 20 +36 58 53 02570 00511 52321.84559 0.8469935 2
SW Cn EA/SD: 09 09 00 +09 35 42 00812 00083 52339.81190 1.799211 2
MU Cas EA/DM 00 15 52 +60 25 54 01331 04014 51876.5835 9.652926 3
V381 Cas EA/DM 00 32 52 +49 19 39 03256 01906 52968.7011 1.7459455 1
V389 Cas EA 01 14 05 +48 58 48 03272 00102 51469.4103 4.989514 1
V396 Cas EA/DM 23 13 36 +56 44 06 01337 04006 52180.7074 5.50545 3
V459 Cas EA/DM 01 11 30 +61 08 48 00792 04030 51144.6845 8.458294 3
V651 Cas EA/DM 23 48 34 +57 44 57 04009 00049 52817.87187 0.9968096 1
VZ Cep EA/DM 21 50 11 +71 26 38 01497 04470 52054.85215 1.18336356 1
V456 Cyg EA/DM 20 28 51 +39 09 14 03152 00323 52836.7625 0.89119220 1
V1061 Cyg EA/DM 21 07 21 +52 02 58 03600 00278 52015.90562 2.34663383 1
HD 23642 EA/DM 03 47 29 +24 17 18 01800 01908 36096.5204 2.46113329 4
LV Her EA/DM 17 35 32 +23 10 31 02076 00580 52490.72613 18.4359348 1
RW La EA/DM 22 44 57 +49 39 28 03629 02473 52253.6669 10.36922 2
V506 Oph EA/DM 17 41 04 +07 47 04 00993 00762 52858.6752 1.0604262 1
FO Ori EA 05 28 10 +03 37 23 00105 02342 52275.6149 18.80058 2
V648 Ori EA/DM 04 52 33 +06 19 24 00096 00758 52934.92834 1.626468 1
IM Per EA/DM 03 11 42 +52 12 42 03323 01163 52902.9245 2.25422 1
V482 Per EA/DM 04 15 41 +47 25 20 03332 00388 52266.8056 2.4467549 2
V514 Per EB/DM 03 19 39 +50 07 12 03319 01713 52261.5563 1.819159 1
RXJ0212.3 EA 02 12 19  13 30 41 05283 01513 52634.6593 6.709914 1
y
Comparison star designations refer to the GSC.
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
AQ Ser EB/DM 15 22 15 +02 30 11 00340 00252 52834.6937 1.687391 1
CF Tau EA/D 04 05 10 +22 29 48 01814 00104 51918.3467 2.75589 1
V1094 Tau EA/DM 04 12 04 +21 56 51 01263 00925 49701.7059 8.988487 5
BP Vul EA/DM 20 25 33 +21 02 18 01644 01837 52064.89085 1.9403494 6
BT Vul EA/DM 20 23 05 +27 28 36 02164 00403 52831.72890 1.141200 1
Soure(s) of the ephemeris:
1: This paper, 2: Lay (2002), 3: Lay et al. (2002), 4: Torres (2003), 5: Kaiser &
Frey (1998), 6: Lay et al. (2003)
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
AP And 52859.7334 0.0004 2 V  0.0003 Se. phase=0.5
52897.82826 0.00010 2 V  0.00044
52898.62235 0.00013 1 V 0.00000
52902.59047 0.00013 2 V  0.00011
52936.71705 0.00010 1 V  0.00031
CO And 52826.8474 0.0005 1 V  0.0010
52934.68220 0.00018 2 V +0.00167 Se. phase=0.5
52965.7523 0.0003 1 V +0.0015
HP Aur 52630.7169 0.0003 1 V +0.0005
52729.60329 0.00023 2 V +0.00099 Se. phase=0.5
52935.91092 0.00015 2 V  0.00016
KU Aur 52263.88113 0.00016 1 V 0.00000
52250.68535 0.00020 1 V  0.00001
52296.8700 0.0005 1 V  0.0006
CV Boo 52714.84970 0.00012 1 V  0.00087
52720.7789 0.0003 1 V  0.0006
52722.89684 0.00010 2 V  0.00017 Se. phase=0.5
52731.79016 0.00008 1 V  0.00028
52739.83638 0.00017 2 V  0.00050
52742.80172 0.00014 1 V +0.00036
52744.9185 0.0003 2 V  0.00034
52750.84701 0.00014 2 V  0.00079
52751.69380 0.00017 2 V  0.00099
52756.77595 0.00015 2 V  0.00080
52765.66967 0.00025 1 V  0.00051
52778.79870 0.00020 2 V +0.00012
52782.60989 0.00020 1 V  0.00016
52787.69192 0.00012 1 V  0.00010
52790.65638 0.00010 2 V  0.00011
SW Cn 52688.8578 0.0006 1 V  0.0010
MU Cas 52876.81333 0.00024 2 V +0.00026 Se. E=52181.8024
52905.7704 0.0003 2 V  0.0015
V381 Cas 52968.7011 0.0005 1 V 0.0000
V389 Cas 52898.9432 0.0006 2 V 0.0000 Se. E=52898.9432
52928.8808 0.0004 2 V +0.0005
V396 Cas 52824.84721 0.00024 1 V +0.00216
52835.8582 0.0003 1 V +0.0023
52868.89072 0.00025 1 V +0.00207
V459 Cas 52827.8775 0.0004 1 V  0.0075
V651 Cas 52817.87187 0.00007 1 V 0.00000
52823.85279 0.00013 1 V +0.00006
VZ Cep 52809.8384 0.0003 1 V +0.0003
52812.79737 0.00024 2 V +0.00086 Se. phase=0.5
52818.7140 0.0006 2 V +0.0007
52863.68060 0.00018 2 V  0.00054
52877.8838 0.0006 2 V +0.0023
52889.71630 0.00021 2 V +0.00116
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V456 Cyg 52831.86188 0.00014 2 V +0.00094 Se. phase=0.5
52836.7625 0.0004 1 V 0.0000
52839.8814 0.0004 2 V  0.0003
52869.7371 0.0003 1 V +0.0005
52931.6733 0.0003 2 V  0.0012
V1061 Cyg 52786.7736 0.0004 2 V  0.0012 Se. phase=0.5
52813.7610 0.0002 1 V  0.0001
52834.8804 0.0004 1 V  0.0004
52867.7336 0.0003 1 V  0.0001
52887.6813 0.0004 2 V +0.0012
52907.62597 0.00014 1 V +0.00309 ?
HD 23642 52931.9078 0.0020 2 V +0.0051 Se. phase=0.5
LV Her 52785.7012 0.0010 1 V +0.0001
RW La 52844.71005 0.00021 1 V  0.00239
52927.66310 0.00018 1 V  0.00310
52932.77471 0.00017 2 V  0.00817 Se. E=51076.6925
V506 Oph 52831.63476 0.00020 1 V +0.00043
52858.6752 0.0005 2 V 0.0000 Se. phase=0.5
FO Ori 52914.8345 0.0004 1 V  0.0001
V648 Ori 52908.9049 0.0006 1 V +0.0000
52930.86274 0.00020 2 V +0.00057 Se. phase=0.5
52934.92834 0.00025 1 V 0.00000
IM Per 52902.9245 0.0006 1 V 0.0000
52910.8277 0.0007 2 V 0.0000 Se. E=52910.8277
52972.8038 0.0004 1 V  0.0015
52980.7065 0.0006 2 V  0.0020
52981.8219 0.0004 1 V  0.0003
V482 Per 52644.8308 0.0011 2 V +0.0016 Se. phase=0.5
52907.8584 0.0004 1 V +0.0030
V514 Per 52974.6667 0.0005 1 V +0.0001
RXJ0212.3 52634.6593 0.0009 1 V 0.0000
AQ Ser 52823.7250 0.0007 2 V  0.0007 Se. phase=0.5
52834.6937 0.0005 1 V 0.0000
CF Tau 52933.8960 0.0005 2 V +0.0038 Se. phase=0.5
V1094 Tau 52628.8429 0.0003 2 V  0.0002 Se. E=52601.8776
52637.83153 0.00021 2 V  0.00002
BP Vul 52782.8192 0.0003 1 V  0.0009
52814.7964 0.0005 2 V  0.0009 Se. E=52098.80834
52817.74512 0.00010 1 V  0.00130
BT Vul 52831.72890 0.00024 1 V 0.00000
52839.71853 0.00020 1 V +0.00123
52843.7114 0.0004 2 V  0.0001 Se. phase=0.5
52908.7621 0.0004 2 V +0.0022
52939.5741 0.0003 2 V +0.0018
A sample of the observations has been published by Lay, Hood & Straughn (2001).
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6 (J2000), is a UGSU system with a magnitude
range of 11.7V - 17.9V (Downes, 2003) and a variable and long superyle. On Nov 03.810
(JD2452947.31) Shmeer observed UV Per's loation and did not detet it to a limiting
visual magnitude of 13.6. The next day it was deteted in outburst by P. Shmeer on
November 04.767, 2003 (JD2452948.267) UT at visual magnitude 11.5. Shmeer notied
the AAVSO and an automati notie was sent out to observers within 10 minutes (Prie,
2003). Superhumps were rst reported by A. Oksanen in observations that began on
JD2452951.3330.
A total of 11,545 CCD observations were made during the deline of the superoutburst
and reported to the AAVSO. Photometry was done by the individual authors and inludes
the appliation of at and dark frames. Statistial unertainty varies by observer and time
and is available with the raw data by request to AAVSO Headquarters.
UBVRI eld alibration was performed on multiple nights using the USNO-FS 1.0m
telesope along with a large set of Landolt standards of wide olor and airmass. In
Table 1 we present the omparison stars used by observers and their V-R olors used
to minimize the possibility that they may be variable. A omplete table of eld stars,
inluding omplete UBVRI data, is given in 5488-t3.txt.
2 IBVS 5488
-0.2
-0.1
 0
 0.1
 0.2
 950  950.5  951  951.5  952
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AAVSO Lightcurve of UV Per 2003 Superoutburst
 
-0.2
-0.1
 0
 0.1
 0.2
 952  952.5  953  953.5  954
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-0.2
-0.1
 0
 0.1
 0.2
 954  954.5  955  955.5  956
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-0.2
-0.1
 0
 0.1
 0.2
 956  956.5  957  957.5  958
R
es
id
ua
l M
ag
ni
tu
de  
 
-0.2
-0.1
 0
 0.1
 0.2
 958  958.5  959  959.5  960
 
 
 
 
 
-0.2
-0.1
 0
 0.1
 0.2
 960  960.5  961  961.5  962
 
 
 
JD2452000+
 
 
Figure 1. Light Curve of 2003 UV Per Superoutburst With Long Term Variation Removed
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GSC ID V V  R

V error V  R

error
3693-2068 10.981 0.213 0.058 0.032
3693-1862 12.715 0.260 0.013 0.014
3693-1760 13.309 0.821 0.018 0.017
Table 1: Comparison Star Photometry
A linear t was applied to the datasets from eah separate observing session to remove
the overall fading behavior and zero point dierenes between ltered and unltered
observers. The ombined data were then put through a Date-Compensated Disrete
Fourier Transform (Ferraz-Mello, 1981) and the results rened with the CLEAN algorithm
(Foster, 1995). The analysis reveals an average superhump period of 95:920:006 minutes
(2). In addition, we analysed AAVSO data from the previous superoutburst in Deember
2000 using the same tehnique and deteted a superhump period of 95:83 0:12 minutes.
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Figure 2. DCDFT & CLEAN Power Spetrum
A period of 95:63  0:05 minutes has been previously published for the 1989 super-
outburst. (Udalski, 1992) Timings of maxima were used to derive the 1989 superhump
period and may explain the dierene in results with our CLEAN algorithm whih was
speially designed to mitigate the eet of gaps in the data. In addition, the quantity
of data available now is muh greater than that from the 1989 outburst, whih onsisted
of 11 superhump yles over a four-day period while this data set inludes 71 yles over
a ten-day period. Finally, the superhump period of UV Per ould be inreasing in eah
superyle.
Wavelet analysis (Foster, 1996) detets an inrease in the superhump period of 0.001
minutes per day beginning from JD2452951 to JD2452956. Then the superhump period
dereases by an average rate of 0.095 minutes per day from JD2452956 to JD2452961.
Udalski and Pyh did not detet a superhump period hange in their data. The analysis
also revealed an average amplitude deline of 3.13% per day for JD2452956 - JD2452961.
Visual and CCD observations following the outburst deteted a period of post-super-
outburst brightening.
Additionally, we have alulated a superyle of 871379 days determined by averaging
the last 19 superoutbursts in the AAVSO International Database sine Marh 19, 1963
(JD2438108) and using the standard deviation as unertainty. This projets to the next
superoutburst window being Marh 10, 2005 (JD2453440) and April 7, 2007 (JD2454198).
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Figure 3. Wavelet Period Change Analysis
JD Mag Method Observer
2452965.692 15.7 CCDV Go, Bill
2452966.2472 <14.1 Visual Muyllaert, Eddy
2452966.335 13.5 Visual Anderson, Bill
2452966.4424 13.7 Visual Chaple, Glenn
2452966.7694 13.5 Visual Sott, Tray
2452967.531 <15.3 Visual Poyner, Gary
2452967.8194 15.7 CCDV Royer, Ron
Table 2: Observations of Post-Superoutburst Brightening
However, if past observations from JD2442119.53 - JD2444678.3 are removed beause the
superoutbursts ould have been missed due to the solar gap, we alulate a superyle
of 758 134 days whih projets to the next superoutburst window being July 20, 2005
(JD2453572) to April 14, 2006 (JD2453840).
All data is available by sending a request to the AAVSO at aavsoaavso.org.
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In this paper six previously unknown Cepheid variables are presented. These have
been found using ASAS3 survey data (Pojmanski, 2002), in a number of seleted regions
of the Southern sky. The strips of sky we examined ranged from 6h to 16h RA and
20 degrees deep (ASAS3 already having examined 0
h
to 6
h
RA), entered roughly upon
{60
Æ
delination, to inlude as muh Milky Way as possible. Also a large part of the
sky near {33
Æ
was searhed, as well as a few smaller areas. Throughout this work, long
period variables and elipsing binaries were piked up easily enough, as did ASAS before,
but we deliberately set out to look for objets that would expand the statistial base
for astrophysially meaningful objets. We only looked at objets with large standard
deviations, ignoring lose doubles that ASAS3 annot easily resolve, and dismissing areas
where we learly saw problems with the data. We therefore annot asertain that we
found all the stars of a given type in the studied regions, within the survey's limiting
magnitude.
Table 1 lists the details of the new Cepheid variables: identity, oordinates (from
UCAC2, Zaharias, et al., 2003), Galati latitude b, V magnitude range (from ASAS3),
2MASS J   K
s
olour, GCVS variability type, epoh of maximum (JD { 2450000) and
period in days. The eletroni version of IBVS also provides a link to the soure of the
data. Phase plots of the data are provided in Figs. 1 to 6. Table 2 ontains Fourier
parameters and their formal errors for these stars, suh as dened by Morgan (2003).
Notes on individual stars:
GSC 7758-1126: The Galati latitude suggests that this is a Population II objet,
however the proper motion is quite small. A determination of the metalliity or m
1
index via Stromgren photometry would be neessary to distinguish for ertain between
the Æ Cepheid or W Virginis types. B   V = 0.74 0.3 from Tyho2 B
T
  V
T
(Hg et
al., 2000).
GSC 8693-0661: POSS survey plate images reveal this star appears extended, and
is in fat a pair of stars approximately 5
00
apart in a mostly North-South orientation.
ASAS3 will not resolve this pair, but the Northern star of the two appears to be several
magnitudes fainter than the Southernmost star, and is thus likely beneath the ASAS3
threshold.
GSC 6771-1281: The Galati latitude again suggests that this is a Population II
objet, however the proper motion is also quite small for this star. Preibish et al. (1998)
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give a K6 spetral type. Beause its light urve more resembles W Vir itself, we lassied
it as a CWA type star, although with its period of less than 8 days it should be alled
a CWB star aording to the GCVS denition. Sine the shape of its light urve diers
from most other Cepheids of its period (whih is evident as well from a log(P ) 
21
plot,
suh as in Morgan, 2003), GSC 6771-1281 is possibly a rst overtone pulsator (GCVS
type DCEPS), but with a larger amplitude and longer period than most other stars of
this type known in the Galaxy (Mantegazza and Poretti, 1992).
GSC 5676-0131: NSV 10400. This star is loated in a highly reddened region. A B V
value of +1:57 0:08 (at phase 0.94) was measured at Beersel Hills Observatory.
Table 1. New Cepheid variables
GSC RA (J2000) De b V J{K
s
Type Epoh Period
8606-0190 09 48 26.82 {58 01 05.4 {3.3 11.59-12.20 +0.81 DCEP 2655.9 4.151
6666-0796 11 53 01.96 {23 12 59.1 +37.7 12.37-13.21 +0.59 CWA 2640.1 15.55
7758-1126 12 38 03.82 {38 31 24.6 +24.3 11.83-12.52 +0.44 CWB 1885.1 4.321
8693-0661 15 05 46.46 {58 22 55.0 0.0 11.78-12.83 +1.09 DCEP 2437.2 16.71
6771-1281 15 22 16.27 {26 52 25.3 +25.0 11.74-12.40 +0.87 CWA: 2811.5 6.834
5676-0131 18 14 15.83 {09 20 20.6 +3.9 11.57-12.35 +0.94 DCEP 2415.9 5.121
Table 2. Fourier parameters for the new Cepheid variables.
GSC R
21

21
R
31

31
8606-0190 0.35  0.02 4.32  0.07 0.12  0.02 2.52  0.09
6666-0796 0.11  0.02 1.10  0.13 0.10  0.02 1.81  0.08
7758-1126 0.36  0.02 4.10  0.06 0.18  0.02 2.27  0.11
8693-0661 0.29  0.02 4.18  0.08 0.19  0.02 2.10  0.10
6771-1281 0.17  0.02 0.29  0.11 0.04  0.02 0.27  0.40
5676-0131 0.34  0.01 4.52  0.04 0.15  0.01 2.62  0.06
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t of the University of Massa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ien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e and the Guide 8 astronomial software pakage
(http://www.projetpluto.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t G.0178.02 from the
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h (FWO) - Flanders (Belgium).
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ERRATUM FOR IBVS 5489
Geert Hoogeveen reported the following error:
IBVS No. item printed orret
5489 identier GSC 7758-1126 GSC 7758-1162
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FOUR NEW HIGH AMPLITUDE Æ SCUTI STARS
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Using ASAS3 survey data (Pojmanski, 2002), a number of seleted regions in the
Southern sky has been examined for new variable stars. For more details, see Greaves
et al. (2004). This revealed four previously unknown high amplitude Æ Suti variable
stars (HADS). These are presented in Table 1, whih lists the identity, oordinates (from
UCAC2, Zaharias, et al., 2003), Galati latitude b, V magnitude range (from ASAS3),
2MASS J  K
s
olour, epoh of maximum (HJD { 2450000) and period in days. An ad-
ditional olumn in the eletroni version of the IBVS also provides a link to the soure of
the data. Table 2 ontains the invariant Fourier parameters to degree 3 (for the denition,
see Morgan, 2003), alulated from the ASAS3 data. Figs. 1 to 4 provide phase plots for
these new HADS variables.
Notes on individual stars:
GSC 7740-1289 and GSC 6698-0302: The Galati latitude suggests that these are
Population II objets, however the proper motions in both ases are very small. On the
other hand, the periods are a little long for SX Phe stars, although neither the small proper
motions nor the periods are unpreedented for suh stars. Among the HADS, the only
onrmed eld SX Phe star with a period longer than 0.1 days is XX Cyg (Rodrguez
and Breger, 2001). A determination of their metalliities or m
1
indies via Stromgren
photometry is neessary to show whether these stars are of the SX Phe type instead.
GSC 6698-0302 = NSV 6068, disovered by Homeister (1933).
GSC 9024-0007: This star is probably reddened, as there are dark and bright nebulae
nearby. Johnson UBV photometry would be useful in this regard.
GSC 7892-1411: NSV 9245, disovered by Strohmeier (1967). Spener and Jakson
(1939) give the spetral type A3, B   V = +0:22 (ESA, 1997).
Table 1. Positional and photometri details for the new HADS.
GSC RA (J2000) De b V J{K
s
Epoh Period
7740-1289 11 34 44.97 {38 25 49.1 +22.0 12.26-12.67 +0.14 1962.856 0.129485
6698-0302 13 02 45.49 {23 58 13.2 +38.8 10.84-11.46 +0.20 2432.684 0.158491
9024-0007 15 00 12.94 {62 54 03.2 {3.1 10.52-11.22 +0.23 2832.661 0.101565
7892-1411 17 37 41.71 {42 31 04.9 {5.8 10.01-10.58 +0.27 2057.700 0.117031
2 IBVS 5490
Table 2. Fourier parameters for the new HADS.
GSC R
21

21
R
31

31
7740-1289 0.37  0.05 4.13  0.16 0.20  0.05 2.35  0.18
6698-0302 0.39  0.01 4.08  0.03 0.17  0.01 2.29  0.04
9024-0007 0.39  0.01 4.18  0.04 0.18  0.01 2.13  0.08
7892-1411 0.44  0.01 4.03  0.03 0.19  0.01 1.76  0.06
Aknowledgements: This researh has utilised the ASAS3 publi photometry at-
alogue. It made use of data produts from the Two Miron All Sky Survey, whih
is a joint projet of the University of Massahusetts and the Infrared Proessing and
Analysis Center/California Institute of Tehnology, funded by the National Aeronau-
tis and Spae Administration and the National Siene Foundation. Use has been
made as well of the SIMBAD and VizieR databases operated at the Centre de Donnees
Astronomiques (Strasbourg) in Frane and the Guide 8 astronomial software pakage
(http://www.projetpluto.om).
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Figure 1. ASAS3 phased light urve for GSC 7740-1289
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FIFTEEN NEW SOUTHERN RR LYRAE STARS
WILS, PATRICK
1
; GREAVES, JOHN
2
1
Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wilsronos.be
2
Borrowdale Walk, Northampton, UK
Seleted regions in the Southern sky have been examined for new variable stars using
ASAS3 survey data (Pojmanski, 2002), as desribed by Greaves et al. (2004). Fifteen
new RR Lyrae stars (12 RRab and 3 RR) were found in this way, of whih the details
are presented in Table 1: identity, oordinates and proper motions (in milliarseonds per
year) from UCAC2 (Zaharias, et al., 2003), Galati latitude b in degrees, Johnson V
magnitude range (from ASAS3), 2MASS J  K
s
olour, variability type, epoh of maxi-
mum (HJD { 2450000), period in days and the time to rise from minimum to maximum
(M{m) in perentage of the period. The eletroni version of the IBVS also provides a
link to the soure of the data in an additional olumn. Phase diagrams are provided at
the end of the paper.
Of individual note is GSC 6730-0109 whih may well be exhibiting the Blazhko eet
in a period of around 26 days.
Aknowledgements: This researh has utilised the ASAS3 publi photometry at-
alogue. It made use of data produts from the Two Miron All Sky Survey, whih
is a joint projet of the University of Massahusetts and the Infrared Proessing and
Analysis Center/California Institute of Tehnology, funded by the National Aeronau-
tis and Spae Administration and the National Siene Foundation. Use has been
made as well of the SIMBAD and VizieR databases operated at the Centre de Donnees
Astronomiques (Strasbourg) in Frane and the Guide 8 astronomial software pakage
(http://www.projetpluto.om).
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Zaharias, N., Urban, S., et al., 2003, Seond US Naval Observatory CCD Astrograph
Catalog (UCAC2), in preparation
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Table 1: Positional and photometri details for the new RR Lyrae stars.
GSC RA (J2000) De 


Æ
b V J  K
s
Type Epoh Period M m
8946-2667 09 45 09.3  63 27 26  66.0 9.2 7.7 12.02 12.82 0.37 RRab 2707.711 0.60585 19
7744-0868 11 31 04.5  41 07 03  31.4 5.7 19.3 12.20 12.86 0.29 RRab 2662.232 0.35323 34
6722-1540 13 39 51.7  26 52 17  11.5  16.3 34.8 11.45 11.99 0.23 RRab 2722.661 0.59606 22
7794-0682 13 58 56.8  40 53 50  29.0  16.3 20.2 12.19 13.35 0.40 RRab 2089.131 0.61589 13
6730-0109 14 13 45.5  22 54 42   9.6   9.7 36.3 12.12 12.87 0.14 RRab 2427.044 0.44795 42
7294-2242 14 21 08.1  37 04 16  58.4  14.7 22.4 12.04 12.57 0.12 RR 1947.337 0.28518 39
7298-0015 14 57 44.9  30 26 39  20.4  17.7 25.0 12.37 13.36 0.29 RRab 2761.579 0.62168 14
8297-1427 15 03 27.4  47 56 04   6.6  21.2 9.3 11.62 12.23 0.42 RRab 2810.578 0.60059 18
7834-1438 15 17 06.5  43 56 38   5.3   5.8 11.5 12.53 13.52 0.33 RRab 2642.415 0.60336 16
7317-0157 15 23 12.9  32 26 42   0.8  10.8 20.3 12.12 12.74 0.42 RRab 2087.583 0.50491 24
8722-0769 16 12 06.2  59 42 49  48.8  38.3   6.1 11.57 12.04 0.23 RR 2639.883 0.37537 42
6960-0506 22 03 23.6  29 28 52   3.6  10.8  53.1 12.58 13.27 0.16 RRab 2203.060 0.75681 21
0570-0139 22 31 52.9 +02 37 25 0.5  10.5  45.1 13.08 14.06 0.30 RRab 2873.779 0.53601 14
6973-1172 23 15 49.9  23 00 13 31.2  18.4  68.0 12.21 13.16 0.16 RRab 2396.451 0.55459 17
8831-0796 23 23 57.4  53 18 11  14.0  29.2  59.2 12.52 13.00 0.25 RR 2069.798 0.36971 48
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Figure 1. ASAS3 phased light urves for 8 new RR Lyrae variables.
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Figure 2. ASAS3 phased light urve for 7 new RR Lyrae variables.
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 Car RECOVERING FROM THE 2003.5 SPECTROSCOPIC EVENT
GROH, J. H.; DAMINELI, A.
Instituto de Astronomia, Geofsia e Cie^nias Atmosferias, Universidade de S~ao Paulo, S~ao Paulo, Brazil
The Luminous Blue Variable star Eta Carinae suers spetrosopi events every 5.5 yr
haraterized by the fading of the high exitation lines of [Ar III℄, [Fe III℄, [Ne III℄, [N II℄
and [S III℄ (Damineli, 1996). The last of suh events ourred around the end of June
2003 (Abraham et al., 2003). The line of highest exitation energy [Ne III℄ 3868 vanished
on June 23th, followed by the others of dereasing energy. The narrow omponent of HeI
6678 vanished on June 29th, whih implies a period of 2025 days, when omparing
present data with previous observations. We adopt that date as the zero phase of yle
11, in order that yle 10 started in Deember 1997 and yle 9 in June 1992. The ingress
in the phase of totality for all lines ourred within days of the X-ray minimum (Cororan,
2003).
As noted in previous spetrosopi events, dierent lines should reover from the min-
imum in dierent times, following a reverse sequene of exitation energy as during fad-
ing. Unfortunately, the star ould not be observed from the ground through Otober-
November, when the lower exitation lines like [N II℄ and [Fe III℄ were expeted to be
reovering. We sueeded to take spetra at the Observatorio Pio dos Dias (LNA/Brazil)
on 2003 Deember 12{14, orresponding to phase 0.08. We used the 1.6m telesope and
Coude fous to ahieve spetral resolution of 0.6

A and spetral overage from 3800

A
to 11000

A with S/N > 100 in the stellar ontinuum. Suh observations proved to be
ruial, sine all the lines that have faded are showing up again, exept for [Ne III℄ 3868.
The line [Ar III℄ 7135 is faint but denitively present, as an be seen in the left panel of
Figure 1. This gure displays the present spetrum and another taken on August 15th,
when the spetrosopi event was near the mid phase.
In the Deember spetrum, the narrow omponents of He I lines start to rise again, and
the broad omponents are muh stronger than those in August. The lines [S III℄ 6312
and [Fe III℄ 4658{4701 are mildly intense as ompared to [N II℄ 5755 that is almost
half way of full reovery. HeI 10830 is muh stronger than in the minimum. Another
remarkable feature of our data is that [Ne III℄ remains absent from the spetrum along the
last 22 weeks, almost twie the duration of totality in X-rays (Cororan, 2003). [Ne III℄ is
expeted to reappear in the next weeks, indiating that the time delay between dierent
lines to egress from the event is spread over a time interval of one month. These time
delays ould be related with the reombination times and the progress of the ionization
front in the irumstellar envelope.
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Figure 1. Left panel: He I, [Ar III℄ and [Fe II℄ lines near the enter of the 2003.5 spetrosopi event
(August 15th) and on Deember 12th, when it was ending. Right panel: omparison between line
intensities in three subsequent yles, around the same phase. We adopted the P = 2025 days and
T
0
= 2452820 (June 29, 2003) as the starting point of yle 11.
We have notied previously that the spetrum is evolving seularly, in the sense that
the high and intermediate exitation lines are beoming fainter and fainter from yle to
yle (Damineli et al., 1999). In the right panel of Figure 1 we ompare the lines of [Ni II℄
6666 and HeI 6678 around phase 0.08 in the last three yles. It an be seen that the
seular fading is ontinuing, but the step between the previous (10) and present yle (11)
was smaller than from yle 9 to 10. It is seen also that the P Cygni prole in He I6678
is deeper than previously. Other lines of He I and Si II show the same trend. Sine the
radial veloities of these P Cygni omponents are not hanging, it seems that the stellar
wind is beoming optially thiker.
Referenes:
Abraham, Z., Dominii, T. P., Damineli, A., et al., 2003, IAUC, 8162, 4
Cororan, M. F., 2003, private ommuni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Damineli, A., 1996, ApJ, 460, L49
Damineli, A., Stahl, O., Wolf, B., et al., 1999, in ASP Conf. Ser. 179,  Carinae at the
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CCD MINIMA FOR SELECTED ECLIPSING BINARIES IN 2003
NELSON, ROBERT H.
1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1; e-mail: bob.nelsonshaw.a
Observatory and telesope:
Sylvester Roboti Observatory (SRO): 33 m f/4.5 Newtonian on Paramount GT-
1100s mount
Detetor: SRO: SBIG ST7e, 1.24 pixels, 15.8 x 10.5 FOV, ooled
 10 < T <  30
Æ
C
Method of data redution:
Aperture photometry using MIRA, by Axiom Researh
Method of minimum determination:
Digital traing paper method, bisetion of hords, urve tting, and (oasionally)
Kwee and van Woerden (1956)
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
WZ And EB/KE: 1.0143 38.0546 GSC 2799-0902 52974.6749 0.6956631
XZ And EA/SD: 1.5652 42.0602 GSC 2824-1778 52949.78266 1.3573206
AB And EW/KW 23.1132 36.5335 GSC 2763-0735 52936.6626 0.3318922
AD And EB/DW: 23.3645 48.4016 GSC 3641-0161 52950.6879 0.9862141
DS And EB/DM 1.5746 38.0428 GSC 2816-1250 52972.5956 1.0105187
EP And EW/KW 1.4229 44.4542 GSC 2827:0103 52885.7425 0.4041105
V0346 Aql EA/SD 20.1 10.21 GSC 1077:1496 52793.922 1.1063617
AH Aur EW/KW 6.2605 27.5956 GSC 1887:1240 52667.6405 0.4942796
AP Aur EA/SD: 7.235 36.2653 GSC 2464-0664 52986.8502 0.5693877
HS Aur EA/DM 6.5118 47.4024 GSC 3394:0370 52642.684 9.8153765
IY Aur E 5.4827 43.0458 GSC 2919:0468 52683.6681 2.7933771
KU Aur EA/SD: 6.2756 30.2324 GSC 2422-0020 52936.8623 1.3195723
SU Boo EA/DM: 14.2921 32.081 GSC 2553:0253 52667.2487 1.5612498
TU Boo EW/KW 14.0459 29.5958 GSC 2545:1000 52752.7789 0.3242813
TY Boo EW/KW 15.0047 35.08 GSC 2568:0997 52699.8482 0.3171502
TZ Boo EW/KW 15.0809 39.5813 GSC 3045:0892 52674.9175 0.2971604
VW Boo EW/KW 14.1726 12.3403 GSC 0908:1021 52716.8624 0.3423181
XY Boo EW/KW 13.4912 20.1125 GSC 1466:0038 52750.7945 0.370573
CV Boo EA 15.262 36.5853 GSC 2570:0869 52759.7411 0.8469938
AO Cam EW/KW 4.2813 53.0244 GSC 3732-0682 52943.82676 0.3298803
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
ZZ Cas EB/KE 0.333 62.304 GSC 4019-3762 52964.60807 1.243527
AB Cas EA+dSt 2.3732 71.1816 GSC 4320:0413 52647.6045 1.3668891
BH Cas EW: 0.2121 59.0908 [not GSC℄ 52865.8351 0.4058916
BU Cas EA/DM 1.2841 61.0755 GSC 4031-1893 52894.7099 2.2551869
CW Cas EW/KW 0.4554 63.0505 GSC 4020-1387 52975.5892 0.3188614
DZ Cas EB/KE 23.3951 55.5256 GSC 4004-1197 52890.8345 0.7848866
KL Cas EB/SD 0.5142 58.5148 GSC 3667-0726 52977.587 2.447425
V0344 Cas EW/KE 23.0735 57.2334 GSC 4006-1807 52893.694 1.0007436
V0364 Cas EA 0.5243 50.281 GSC 3270-0612 52949.6201 0.8176332
V0387 Cas EA/DM 1.0032 58.4146 GSC 3680-1741 52963.7008 1.6082162
V0445 Cas EB 0.3135 53.1312 GSC 3654-1529 52951.66811 0.6735235
WZ Cep EW/KW 23.2224 72.5524 GSC 4486:1402 52834.776 0.4174459
RW Cet EA/SD 2.1522  12.1227 GSC 5283:0173 52641.5992 0.9752004
UZ CMi EW/DW 7.5053 3.3918 GSC 0184:1875 52667.8273 0.7619865
TX Cn EW/KW 8.4002 18.5959 GSC 1395:1070 52647.8334 0.3828826
EH Cn EW 8.2618 20.525 GSC 1391-1159 52999.8204 0.4180365
RW Com EW/KW 12.33 26.4258 GSC 1991:1659 52724.7854 0.2373455
RZ Com EW/KW 12.3505 23.2014 GSC 1990:3321 52693.8196 0.3385082
SS Com EW/KW 12.4939 18.4212 GSC 1452:0477 52705.9055 0.4128189
CC Com EW/KW 12.1206 22.3158 GSC 1986:1744 52648.958 0.2206856
ZZ Cyg EA/SD 20.2353 46.5515 GSC 3576:0964 52795.7866 0.6286158
V0463 Cyg EA/DM 19.4214 31.1802 GSC 2656:1627 52839.7805 2.1175658
V0513 Cyg EA/KE: 20.4557 40.3813 GSC 3170:0502 52866.7764 1.0561819
V0874 Cyg EW/KW 19.3 28.2155 [not GSC℄ 52862.737 0.4236445
V1411 Cyg EA 21.5824 49.4415 GSC 3613:0609 52769.8966 0.7767313
EX Del EW/KW 20.1568 15.5253 [not GSC℄ 52838.8285 0.3309878
WW Gem EB/KE 6.1206 23.3018 GSV 1877-1243 52964.8384 1.2378121
AF Gem EA/SD 6.504 21.2156 GSC 1343-2551 52964.9452 1.2434987
AL Gem EA/D: 6.5739 20.5332 GSC 1356-0980 52951.9411 1.3913467
AZ Gem EB/KE: 6.3433 14.2824 GSC 0745:0898 52694.6773 1.006186
TT Her EB/KE 16.5423 16.5013 GSC 1525:0805 52755.8687 0.912079
V0728 Her EW/KW 17.1805 41.5041 GSC 3081:1028 52760.8348 0.4712863
DF Hya EW/KW 8.5502 6.0538 GSC 0225-0943 52986.937 0.3306135
FG Hya EW/KW 8.2704 3.3052 GSC 0201:2026 52706.6829 0.3278286
PP La EW/KW 22.4238 53.2456 GSC 3984:1085 52859.8563 0.4011617
XZ Leo EW/KE 10.0234 17.0247 GSC 1412:0423 52705.7566 0.4877351
DU Leo EA/SD 9.4411 25.2111 GSC 1963-1353 52943.9318 0.6870923
RT LMi EW/KW 9.4948 34.2715 GSC 2505-0079 52997.9093 0.3749172
SW Lyn EW/DW 8.0742 41.4802 GSC 2976-1660 52947.87998 0.6440659
UU Lyn EA/DM 9.151 42.4211 GSC 2990:0019 52644.8922 0.4684598
UV Lyn EW/KW 9.0324 38.0554 GSC 2983-1629 52952.9535 0.4149843
TZ Lyr EB/D 18.155 41.0638 GSC 3107:1492 52761.766 0.5288271
UZ Lyr EA/SD 19.2109 37.5611 GSC 3134:0830 52716.965 1.8912109
PY Lyr EW/KW 19.2026 28.5644 [not GSC ℄ 52741.9859 0.3857696
V0396 Mon EW/KW 6.3837 3.3618 GSC 0151-0295 52973.8783 0.396341
V0530 Mon EW 7.0316 3.1454 [not GSC℄ 52947.0313 0.4877529
V0532 Mon EW:/KW: 7.0431  0.2107 GSC 4814:1947 52707.6689 0.4669855
UW Ori EB/KE 5.5553 20.1016 GSC 1320-0260 52974.8592 2.0381355
ER Ori EW/KW 5.1115  8.3324 GSC 5330:0364 52644.7649 0.4233994
FZ Ori EW/KW 5.4121 2.3623 GSC 0119-0361 52949.8933 0.3999836
V0392 Ori EA/KE 6.1125 18.33 GSC 1318-0080 52998.7648 0.659284
U Peg EW/KW 23.5758 15.571 GSC 1722-0498 52950.6096 0.374777
BO Peg EA/KE: 21.3119 11.5654 GSC 1127:1439 52834.8796 0.5804301
WY Per EA/SD 3.3824 42.4039 GSC 2870-1440 53002.616 3.3270632
BP Per EB 3.3114 49.2447 GSC 3320:0009 52885.8533 1.9789127
KW Per EB/SD 1.5959 53.1332 GSC 3684:1840 52876.8165 0.931262
NZ Per EA/D 4.2759 37.5031 GSC 2879-0469 52973.744 0.9379161
RV Ps EA/DW 1.194 31.1144 GSC 2291-0189 52894.8267 0.5539896
VZ Ps EW/KW 23.2748 4.5124 GSC 0581-0207 52947.6473 0.2611872
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
BI Ser EA/SD: 15.5601 17.303 GSC 1499:0982 52717.8917 1.2048495
AH Tau EW/KW 3.4712 25.0702 GSC 1804:2470 52891.8882 0.3326717
AM Tau EA/SD 5.5221 16.1701 [ensemble℄ 52952.8319 2.0439011
AQ Tau EA/SD: 4.5558 27.5312 GSC 1840-0988 52972.7324 1.2158931
CT Tau EW/KE 5.585 27.0442 GSC 1871-0434 52948.8365 0.6668254
CU Tau EW/KW 3.4737 25.2312 GSC 1804-2270 52942.9257 0.4122048
EQ Tau EW/KW 3.4813 22.1924 GSC 1260-0575 52964.7111 0.3413479
GR Tau EB/SD: 4.0103 20.2524 GSC 1258-0303 52948.755 0.4298509
GW Tau EB/KE 4.301 25.3242 [not GSC℄ 52951.8502 0.6413219
V0471 Tau EA/D/RS+X 3.5025 17.1447 GSC 1252-0770 52975.66 0.5211834
V0781 Tau EW/KW 5.5013 26.5744 GSC 1870:0514 52648.736 0.344908
X Tri EA/SD 2.0034 27.5319 GSC 1763-1881 52943.75396 0.9715222
RV Tri EA/SD 2.1318 37.0102 GSC 2321-0072 52952.6982 0.7536622
TY UMa EW/KW 12.0902 56.0154 GSC 3836-0293 52973.9664 0.3545473
UX UMa EA/WD+NI 13.3641 51.545 GSC 3469:0516 52713.787 0.1966713
UY UMa EW/KW 13.4438 55.1316 GSC 3854:0010 52757.8106 0.37601927
VV UMa EA/SD 9.3807 56.0107 GSC 3810:1500 52674.648 0.6873702
XZ UMa EA/SD 9.3125 49.2812 GSC 3429:1027 52707.7708 1.2223017
BH UMa EW/KE 10.4556 52.1451 GSC 3449:0746 52704.807 0.6986821
AW Vir EW/KW 13.2733 3.0228 GSC 0303:0415 52734.83597 0.3539977
AX Vir EW/KE 13.2745 3.5227 GSC 0303:0289 52706.8384 0.7025278
AZ Vir EW/KW 13.4326 4.3657 GSC 0311:1491 52715.8774 0.3496638
Z Vul EA/SD 19.2139 25.3429 GSC 2128:2157 52786.847 2.4549328
BE Vul EA/SD 20.2534 27.2209 GSC 2164:0285 52891.7313 1.552047
G0143-1718 A EW 6.1348 5.5712 GSC 0143-1836 52948.9624 0.399806
G0702-1892 A EW 5.1245 10.151 GSC 0702-2174 52950.8087 0.2769553
G2038:0674 D ?? 16.1005 25.3655 GSC 2038:0040 52713.8809 0.5308274
G2038:0674 E ?? 16.1005 25.3655 GSC 2038:0410 52751.8347 0.5308274
G2533:1563 C ?? 12.4442 35.5756 GSC 2533:0959 52715.7932 0.3290529
G3018:1509 A ?? 12.3309 37.582 GSC 3018:1486 52693.9027 0.494967
RA values are in the format HH.MMSS, De in DD.MMSS.
Soure(s) of the ephemeris:
O C harts using all available published times of minima. See Bob Nelson's O C
Files' in the referenes. The epohs are the latest and best times of minima (whih
usually oinide with the times newly reported here.)
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
WZ And 52974.6749 0.0002 I lear
XZ And 52949.78266 0.00005 I lear C-K slope
AB And 52936.6626 0.0001 II lear
AD And 52950.6879 0.0002 II lear
DS And 52972.5956 0.0001 I lear
EP And 52885.7425 0.0001 II lear
V0346 Aql 52793.922 0.00006 I V
AH Aur 52667.6405 0.0002 I lear
AP Aur 52674.8306 0.0001 I lear
AP Aur 52986.8502 0.0002 I lear
HS Aur 52642.684 0.0001 I lear Fog terminated run early
IY Aur 52683.6681 0.0003 I lear
KU Aur 52936.8623 0.0001 I lear
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
SU Boo 52667.2487 0.0001 I lear
TU Boo 52752.7789 0.0002 I lear
TY Boo 52699.8482 0.0003 II lear
TZ Boo 52674.9175 0.0002 I R K-C slope
VW Boo 52716.8624 0.0001 I lear
XY Boo 52750.7945 0.0001 II lear
AC Boo 52668.0725 0.0001 II V
CV Boo 52722.8971 0.0001 II I
CV Boo 52742.8017 0.0003 I V No hek star
CV Boo 52759.7411 0.0001 I V
AO Cam 52943.82676 0.00005 II lear
ZZ Cas 52964.60807 0.00005 I lear
AB Cas 52647.6045 0.0001 I lear
BH Cas 52865.8351 0.0002 I lear
BU Cas 52894.7099 0.0002 I lear
CW Cas 52658.6417 0.0002 II lear
CW Cas 52975.5892 0.0001 II lear
DZ Cas 52890.8345 0.0004 I lear
KL Cas 52977.587 0.0001 I lear
V0344 Cas 52893.694 0.0001 I lear
V0364 Cas 52949.6201 0.0001 II lear
V0387 Cas 52963.7008 0.0002 I lear
V0445 Cas 52951.66811 0.00005 I lear
WZ Cep 52834.776 0.001 I lear
RW Cet 52641.5992 0.0003 I lear Very windy - hek star not possible
UZ CMi 52667.8273 0.0004 I lear
TX Cn 52647.8334 0.0001 I lear
EH Cn 52999.8204 0.0001 I lear
RW Com 52724.7854 0.0002 II lear
RZ Com 52693.8196 0.00005 II lear
SS Com 52705.9055 0.0004 I lear
CC Com 52648.958 0.0001 I lear
ZZ Cyg 52795.7866 0.00006 I \V,I"
V0463 Cyg 52839.7805 0.0002 I lear
V0513 Cyg 52866.7764 0.0002 II lear
V0874 Cyg 52859.772 0.001 I lear
V0874 Cyg 52862.737 0.0001 II lear
V1411 Cyg 52769.8966 0.0002 II lear K-C slope
EX Del 52838.8285 0.0001 I lear
WW Gem 52964.8384 0.0003 I lear
AF Gem 52964.9452 0.0001 I lear
AL Gem 52951.9411 0.0001 I lear
AZ Gem 52694.6773 0.0004 I lear
TT Her 52755.8687 0.0001 I lear
V0728 Her 52701.9227 0.0001 II lear
V0728 Her 52760.8348 0.0001 I \V, I"
DF Hya 52986.937 0.0002 I lear
FG Hya 52706.6829 0.0001 II lear
PP La 52859.8563 0.0002 II lear
XZ Leo 52705.7566 0.0001 I lear
DU Leo 52722.688 0.0001 I lear
DU Leo 52943.9318 0.0001 I R
RT LMi 52997.9093 0.0003 I lear
SW Lyn 52947.87998 0.00005 I V
UU Lyn 52644.8922 0.0001 I lear
UV Lyn 52952.9535 0.00005 I V
TZ Lyr 52761.766 0.001 I lear Slight C-K slope
UZ Lyr 52716.965 0.0001 II lear
PY Lyr 52741.9859 0.0002 I lear
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
V0396 Mon 52973.8783 0.0001 I lear
V0530 Mon 52947.0313 0.0001 I lear
V0532 Mon 52707.6689 0.0002 I lear
UW Ori 52974.8592 0.0003 I lear Bakground diÆult due to
nearby bright star
ER Ori 52644.7649 0.0002 II lear Windy onditions
FZ Ori 52949.8933 0.0002 II lear
V0392 Ori 52998.7648 0.0002 I lear
U Peg 52950.6096 0.0001 I V
BO Peg 52834.8796 0.0002 II lear
WY Per 53002.616 0.001 I lear Clouds terminated run early
BP Per 52885.8533 0.0002 I lear
KW Per 52876.8165 0.0003 II lear
NZ Per 52973.744 0.0004 I lear
RV Ps 52894.8267 0.0004 I lear
VZ Ps 52947.6473 0.0001 I lear
BI Ser 52717.8917 0.0002 I lear
AH Tau 52891.8882 0.0001 I lear
AM Tau 52952.8319 0.00005 I lear Used ensemble for hek star
AQ Tau 52972.7324 0.0002 I lear Clouds terminated run early
CT Tau 52948.8365 0.00015 I lear
CU Tau 52942.9257 0.0002 I? lear
EQ Tau 52964.7111 0.0001 I lear
GR Tau 52948.755 0.003 I lear C-K slope
GW Tau 52951.8502 0.0001 I lear
V0471 Tau 52649.6798 0.0001 II R No hek star
V0471 Tau 52975.66 0.001 I lear
V0781 Tau 52648.736 0.0002 I \V,I"
X Tri 52943.75396 0.00005 I lear
RV Tri 52952.6982 0.00005 I lear
TY UMa 52657.8829 0.0005 II lear No hek star
TY UMa 52973.9664 0.0001 I lear
UX UMa 52713.787 0.001 I lear
UY UMa 52757.8106 0.0004 I lear
VV UMa 52649.9027 0.0001 I lear
VV UMa 52674.648 0.0001 I R
XZ UMa 52707.7708 0.0001 I lear
BH UMa 52704.807 0.0003 I lear
AW Vir 52734.83597 0.00005 I lear
AX Vir 52706.8384 0.0004 I lear
AZ Vir 52715.8774 0.0002 II lear
Z Vul 52786.847 0.001 I V
BE Vul 52884.7467 0.0001 I lear
BE Vul 52891.7313 0.0003 II lear
GSC 0143-1718 52948.9624 0.0003 II lear
GSC 0702-1892 52950.8087 0.0001 II lear
GSC 2038:0674 52713.8809 0.0001 I lear C-K slope
GSC 2038:0674 52751.8347 0.0001 II lear
GSC 2533:1563 52715.7932 0.0003 I lear
GSC 3018:1509 52693.9027 0.0003 II lear
Explanation of the remarks in the table:
Chek star(s) were used for almost all runs. In some ases, the elds were sparse and
there were no suitable hek stars. In other ases, the C K (dierential omparison-
hek magnitude) plots revealed some abnormal slope, thereby ompromising a-
uray. In these ases, the estimated error was adjusted upward.
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CCD TIMES OF MINIMA OF SOME ECLIPSING BINARIES IN 2003
MACIEJEWSKI, GRACJAN; KARSKA, AGATA
Centrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Torun, Poland;
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Observatory and telesope:
Piwnie Observatory of the Niholas Copernius University,
135 mm f/2.8 semi-automati CCD amera
Detetor: SBIG ST-7 CCD Camera
Method of data redution:
Redution of the CCD frames was performed with a software developed for the
Semi-Automati Variability Searh
1
sky survey.
Method of minimum determination:
The minima times were omputed with Kwee-van Woerden method (Kwee, van
Woerden 1956).
Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
CN And EW/KW 00
h
20
m
30
s
+40
Æ
13
0
33
00
HD 1547 46711.522 0.46279428 1
SX Aur EB/KE: 05
h
11
m
42
s
+42
Æ
09
0
55
00
HD 33911 18218.7639 1.21007910 1
BF Aur EB 05
h
05
m
03
s
+41
Æ
17
0
19
00
HD 33911 40628.3692 1.58321973 1
TY Boo EW/KW 15
h
00
m
47
s
+35
Æ
08
0
00
00
HD 132546 47612.6035 0.31714910 1
TZ Boo EW/KW 15
h
08
m
09
s
+39
Æ
58
0
12
00
HD 134303 43655.4984 0.29715954 1
XY Boo EW/KW 13
h
49
m
11
s
+20
Æ
11
0
24
00
SAO 83014 39953.6892 0.37055392 1
AC Boo EW/KW 14
h
56
m
28
s
+46
Æ
21
0
44
00
HD 132255 47641.586 0.35243123 1
AD Boo EB/SD: 14
h
35
m
14
s
+24
Æ
38
0
18
00
SAO 83425 44704.1934 2.06880519 1
CV Boo EA 15
h
26
m
19
s
+36
Æ
58
0
53
00
SAO 45022 38883.454 0.84699280 1
ET Boo EB 14
h
59
m
20
s
+46
Æ
49
0
04
00
HD 132255 52394.5564 0.6451 2
GSC 3472-641 EW 14
h
21
m
44
s
+46
Æ
41
0
59
00
BD+47
Æ
2136 52749.5329 0.318665 3
AW Cam EB/KE 06
h
47
m
28
s
+69
Æ
38
0
12
00
HD 48026 38738.4514 0.77134661 1
XX Cas EA/DM 01
h
29
m
34
s
+60
Æ
58
0
04
00
HD 9722 36527.6183 3.06717750 1
CQ Cep EB/DM/WR 22
h
36
m
53
s
+56
Æ
54
0
20
00
HD 214220 32456.635 1.641251 1
DM Del EB/KE 20
h
39
m
37
s
+14
Æ
25
0
43
00
SAO 106358 45523.4283 0.84467445 1
LS Del EW/KW 20
h
57
m
10
s
+19
Æ
38
0
59
00
HD 199549 47790.4284 0.36383914 1
GSC 2511-167 EW 10
h
34
m
12
s
+32
Æ
08
0
52
00
HD 91987 52366.884 0.4368897 4
RZ Lyn EB/KE 09
h
36
m
10
s
+41
Æ
16
0
54
00
SAO 42927 25643.311 1.1469174 1
SW Lyn EA/DW 08
h
07
m
41
s
+41
Æ
48
0
01
00
HD 66174 43975.3863 0.644066253 1
UV Lyn EW/KW 09
h
03
m
24
s
+38
Æ
05
0
54
00
GSC 2983-1974 40271.531 0.4149798 1
BG Lyn EB 07
h
56
m
15
s
+40
Æ
43
0
43
00
HD 66469 42776.961 1.199839 5
BX Peg EW/KW 21
h
38
m
53
s
+26
Æ
42
0
24
00
HD 206124 48174.533 0.28042200 1
GP Peg EA 23
h
06
m
45
s
+30
Æ
55
0
22
00
HD 218199 41238.330 0.97561472 1
1
For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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Observed star(s):
Star name GCVS Coordinates (J2000) Comp. star Ephemeris Soure
type RA De E 2400000+ P [day℄
V Tri EB/SD 01
h
31
m
47
s
+30
Æ
22
0
01
00
HD 9445 48573.6604 0.58520570 1
RS Tri EA/DM 01
h
34
m
49
s
+29
Æ
35
0
21
00
HD 9445 37940.490 1.9089234 1
AK Tri EW 02
h
24
m
39
s
+33
Æ
15
0
58
00
HD 15127 50416.41635 0.70170 6
W UMa EW/KW 09
h
43
m
45
s
+55
Æ
57
0
09
00
HD 83728 35918.417 0.3336374 1
TX UMa EA/SD 10
h
45
m
20
s
+45
Æ
33
0
58
00
HD 93471 49749.368 3.0632939 1
VV UMa EA/SD 09
h
38
m
06
s
+56
Æ
01
0
07
00
HD 83728 39245.394 0.68737571 1
XY UMa EA/DW/RS 09
h
09
m
55
s
+54
Æ
29
0
17
00
HD 78414 35216.5018 0.47899493 1
ZZ UMa EA/D 10
h
30
m
03
s
+61
Æ
48
0
41
00
HD 91007 35951.484 2.2992596 1
Soure(s) of the ephemeris:
1. Kreiner et al., 2001;
2. Karska and Maiejewski, 2003;
3. Present paper;
4. Bernasoni and Behrend, 2003;
5. Boninsegna, 1990;
6. Gomez-Forrellad and Sanhez, 1997
Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
CN And 52963.1468 0.0008 II V  0:0318
52963.3745 0.0016 I V  0:0354
SX Aur 52671.5437 0.0013 II V +0:0127
52672.1509 0.0010 I V +0:0148
BF Aur 52686.2141 0.0035 I V +0:0434
52685.398 0.003 II V +0:019
TY Boo 52745.8427 0.0022 II V +0:0225
52745.9967 0.0009 I V +0:0179
TZ Boo 52767.4793 0.0008 II V +0:0293
XY Boo 52753.5771 0.0012 II V +0:0291
52753.7581 0.0016 I V +0:0248
52753.9478 0.0012 II V +0:0293
52754.1308 0.0007 I V +0:0270
52774.6988 0.0004 II V +0:0292
52774.8863 0.0003 I V +0:0315
AC Boo 52717.7662 0.0011 I V +0:1132
52717.9422 0.0005 II V +0:1130
AD Boo 52745.6521 0.0012 I V +0:0130
CV Boo 52750.4242 0.0006 I V +0:0041
ET Boo 52718.0421 0.0006 II V  0:0320
52718.3638 0.0010 I V  0:0328
GSC 3472-641 52749.5328 0.0007 I V +0:0000
AW Cam 52725.6605 0.0021 II V  0:0047
52726.0434 0.0025 I V  0:0074
XX Cas 52947.8024 0.0027 II V +0:0494
52949.2971 0.0034 I V +0:0105
CQ Cep 52858.962 0.004 I V  0:064
DM Del 52854.7056 0.0026 II V  0:0746
52855.1382 0.0012 I V  0:0643
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Times of minima:
Star name Time of min. Error Type Filter O   C Rem.
HJD 2400000+ [day℄
LS Del 52854.9024 0.0011 II V +0:0151
52855.0924 0.0021 I V +0:0232
GSC 2511-167 52997.9701 0.0018 I V +0:2174
RZ Lyn 52727.7061 0.0014 I V  0:0593
SW Lyn 52642.9195 0.0016 II V +0:0116
52643.2338 0.0008 I V +0:0038
52695.4032 0.0014 I V +0:0039
52712.1489 0.0005 II V +0:0039
UV Lyn 52726.5818 0.0014 II V +0:0546
52726.7944 0.0018 I V +0:0597
BG Lyn 52648.637 0.003 II V +0:001
52649.2322 0.0016 I V  0:0041
BX Peg 52914.715 0.001 I V  0:072
52914.8564 0.0003 II V  0:0703
GP Peg 52898.3872 0.0010 I V +0:0486
V Tri 52944.2703 0.0011 II V +0:0011
52944.5625 0.0005 I V +0:0007
RS Tri 52944.6149 0.0015 I V  0:0130
AK Tri 52942.2337 0.0005 II V +0:0482
52942.5876 0.0008 I V +0:0513
W UMa 52694.8466 0.0003 II V  0:0301
52695.0117 0.0003 I V  0:0319
TX UMa 52702.3579 0.0005 I V  0:0254
VV UMa 52694.5831 0.0009 I V  0:0041
XY UMa 52694.3332 0.0035 II V +0:0249
52694.5580 0.0007 I V +0:0102
52979.556 0.002 I V +0:007
ZZ UMa 52695.846 0.004 II V +0:004
Referenes:
Bernasoni, L., Behrend, R., 2003, IBVS, No. 5411
Boninsegna, R., 1990, J. Am. Asso. Variable Star Obs., 19, 126
Gomez-Forrellad, J.M., Sanhez, A. G., 1997, IBVS, No. 4427
Karska, A., Maiejewski, G., 2003, IBVS, No. 5380
Kreiner, J.M., Kim, C.H., Nha, I.S., 2001, An Atlas of O C Diagrams of Elipsing Binary
Stars, vol. I-VI (available via the Internet: http://www.as.wsp.krakow.pl/o-/)
Kwee, K. K., van Woerden, H. 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327
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The publily available ASAS-3 database (Pojmanski, 2002), as well as Hipparos (Per-
ryman et al., 1997) and TASS (Droege, 2003) databases have been used to prepare this
seond list presenting new elements for elipsing binaries. Four atalogues have been used
to detet the andidates for this study: the Hipparos Catalogue, the New Catalogue
of Suspeted Variable Stars (NSV) (Kukarkin and Kholopov, 1982) and its supplement
(NSVS) (Kazarovetz et al., 1998) and the General Catalogue of Variable Stars (GCVS)
(Kholopov et al., 2003). For more details on the seletion of the andidate elipsing bina-
ries and data analysis, see Otero (2003). For this seond list, stars with no period quoted
in the GCVS were investigated too and when no period was found in the literature, they
were inluded in the list of andidates. Elements were found with AVE (Barbera, 1999)
and a Mirosoft Exel period searh utility kindly provided by Patrik Wils (Wils, 2003)
Hipparos observations have been transformed to V using a table by the author published
eletronially in IBVS No. 5482 (Otero, 2003b). Table 1 shows the list of variables. The
rst olumn gives the variable star designation aording to the GCVS. The following
olumns give another identier; the brightness range of the variable, with the magnitude
of seondary elipse between brakets; the epoh of minimum light derived from the om-
plete dataset; the period; the variability lass and the spetral type with a note to the
spetral type soure.
Table 1. New elements for 80 elipsing binary stars.
Star Name Magnitude range Epoh Period Type Spetral type
Variable Other ID (V) (HJD2440000+) (days)
NSV 00470* HIP 006200 8.77 { 9.14: (9.0:) 8736.140 19.9757 EA F0V (2)
NSV 00675* GSC 5858 1594 10.52{11.20(10.60) 11876.593 1.135238 EA
NSV 00728* GSC 8489 0651 10.86{11.31(11.30) 12222.632 0.750035 EW:
NSV 01162* HIP 016092 7.89 { 8.47 (8.43) 12898.794 14.21605 EA F5V (1)
NSV 02571 GSC 6489 0506 10.71{11.5:(10.86) 12736.660 13.5166 EA
NSV 02969* GSC 6507 1121 9.57 { 9.79 (9.73) 11982.584 10.585 EB/GS:
NSV 03180 HD 048419 8.22 { 8.98 (8.85) 12229.790 2.94626 EA A1mA7-F2 (5)
NSV 03282* HD 051082 8.28 { 8.72 (8.7:) 12896.884 2.18691 EA A0V (22)
NSV 03305 HD 051569 9.08 { 9.7: (9.65:) 12739.532 2.85371 EA B9V (5)
NSV 03308 GSC 7089 1282 10.60{11.05(10.76) 12967.757 0.877912 EB
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Table 1. New elements for 80 elipsing binary stars.
Star Name Magnitude range Epoh Period Type Spetral type
Variable Other ID (V) (HJD2440000+) (days)
NSV 03433 GSC 5972 2564 10.06{10.55(10.25:) 11922.660 1.75690 EA
NSV 03497 HD 056785 9.16 { 9.64 (9.60) 11878.748 0.472292 EW F7IV/V (24)
NSV 03598* GSC 7655 2601 11.30{12.00(11.98:) 12239.762 4.9370 EA
NSV 03613* HD 060023 8.37 { 8.69 (8.68) 12723.672 0.847434 EW/KE A3IV/V (1)
NSV 03645 HD 060389 8.49 { 8.87 (8.83) 11873.806 2.54961 EA/KE: A5 (24)
NSV 03682 HD 061829 8.12 { 8.44 (8.18) 12566.839 0.953865 EA B7V (3)
NSV 03687* HD 062177 9.50 { 10.18 (9.91) 12989.797 0.688714 EB/KE A1/A2V (1)
NSV 03702* GSC 5992 2140 10.35{ 11.04(10.99) 12706.617 1.563405 EA/KE B (25)
NSV 03812 GSC 7123 1250 10.47{ 11.21(10.87) 11966.575 3.17970 EA
NSV 03836* GSC 8135 0975 10.25{11.00 (10.69) 12437.461 0.390386 EB/KW
NSV 03877 HD 066475 9.73 { 10.22 (9.91) 12754.550 5.79935 EA B5III (4)
NSV 03920 HD 067956 8.87 { 9.55 (9.55) 11884.718 0.967554 EW/KE A0V (1)
NSV 04014* GSC 7664 1448 11.28{ 11.95:(11.5:) 12637.751 2.37050 EA
NSV 04057* GSC 6569 3827 10.25{10.95:(10.95:) 11924.692 5.4141 EA
NSV 04237 GSC 7145 0019 10.09{ 10.61(10.53) 12814.457 2.56769 EA
NSV 04245 HD 074995 9.33 { 9.76 (9.70) 12752.556 3.09154 EA A2IV (3)
NSV 04250* GSC 7679 0649 9.63 { 10.09(10.0:) 11981.556 7.2027 EA A0 (15)
NSV 04253 GSC 8934 0380 9.97 { 10.54(10.48) 12613.631 0.406614 EW
NSV 04309* GSC 9199 2849 10.60{ 11.05(11.00) 12617.843 0.638940 EW
NSV 04341 GSC 9203 0677 10.45{ 11.34(10.85) 11928.634 12.4398 EA
NSV 04387* HD 078654 9.40 { 10.10 (9.50) 12662.738 2.0340 EA B8V (2)
NSV 04451* HD 081243 8.60 { 8.91 (8.65) 12658.760 3.81876 EA A1V (24)
NSV 04484 HD 300036 9.62 { 10.07 (9.81) 12634.770 1.438215 EB A2 (9)
NSV 04657 GSC 8954 0441 11.15{ 12.00(11.95) 12783.535 0.2769435 EW
NSV 04749* HD 087982 8.86 { 9.35 (9.01) 12215.849 1.060168 EB A5V (3)
NSV 04871* GSC 8192 3556 11.03{ 11.91(11.25) 12964.806 0.85496 EA:
NSV 05115 GSC 6661 0968 11.05{ 11.75(11.47) 11979.683 0.58413 EB/KE:
NSV 05128 SAO 202195 9.68 {10.23(10.03:) 11966.704 2.69535 EA A5 (11)
NSV 05352 HD 102682 8.13 { 8.55 (8.5:) 12434.486 5.0323 EA F5V (2)
NSV 05369 HD 309220 9.91 { 10.27(10.19) 11971.701 0.876112 EB/KE B5 (9)
NSV 05418 HD 104328 9.58 { 10.23 (10.1:) 12414.567 3.3370 EA A7/A8V (3)
NSV 05466* HD 105355 8.84 { 9.18 (8.97) 12432.456 1.73106 EB B5IV (1)
NSV 05525* HD 106790 9.49 { 9.89 (9.82) 12106.482 5.90859 EA A8/9IV (2)
NSV 05640* HD 108627 9.54 { 10.01(9.98:) 12134.480 5.0244 EA A0V (1)
NSV 05978* HD 111505 9.01 { 9.37 (9.22) 12454.515 2.04388 EB: B2/B3III (24)
NSV 06073 GSC 9413 0581 10.49{11.05(11.03:) 12093.488 2.68354 EA
NSV 06635 GSC 7286 1252 10.71{ 11.93(10.88) 11948.804 8.5366 EA G6V (26)
NSV 06792* HD 129860 7.68 { 7.98 (7.77) 12776.748 18.569 EA A1IV (1)
NSV 06917 GSC 7821 0523 10.33{11.05:(10.95:) 12132.527 0.374131 EW
NSV 06959 GSC 7320 0635 10.03{ 10.39(10.37) 12840.696 0.360317 EW
NSV 07118* HD 138141 8.13 { 8.52 (8.40) 12452.533 1.298207 EA B9+B7 (2)
NSV 07355* HD 142634 8.64 { 8.89 (8.81) 12790.720 3.18423 EB 09.5IVn (10)
NSV 07377 HD 143085 9.11 { 9.54 (9.49) 12730.790 0.647878 EW F2V (2)
NSV 07642 HD 147069 8.61 { 8.93 (8.85) 12442.602 1.58895 EA B8V (2)
NSV 08029* GSC 7880 0446 12.18{12.77:(12.72:) 12071.677 5.8082 EA
NSV 08110 HD 153387 9.20 { 9.48 (9.3:) 11932.820 15.4908 EA B8II/III (1)
NSV 08145* HD 322718 11.73{ 12.2:(12.1:) 12501.474 7.6945 EA A2 (9)
NSV 08720 HD 157972 8.28 { 8.6: (8.59) 12030.779 3.3682 EA/KE B9 (14)
NSV 08808 HD 157961 8.75 { 9.09 (9.07) 11966.816 0.899788 EW F2IV/V (1)
NSV 10456* HD 321578 10.39{ 10.89(10.69) 12819.836 4.3028 EA B9 (9)
NSV 10862* HIP 090552 8.32 { 8.74:(8.52:) 12556.459 30.811 EA B0.5Ib (23)
NSV 10915* GSC 7406 0195 10.9 { 11.3:(11.05:) 12796.754 0.537745 EB/KW/RS:
NSV 12222 GSC 8774 0632 11.36{ 11.9 (11.4:) 12095.622 11.2359 EA
NSV 12502* GSC 8399 2069 11.25{ 12.37(11.95) 12202.550 0.286829 EW/KW
NSV 13263 HD 197415 9.43 { 9.87 (9.82) 12783.760 0.45364 EW F6:V: (24)
NSV 13331 HD 198296 9.20 { 9.60 (9.59) 12227.514 0.586612 EW/KE A5IV/V (4)
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Table 1. New elements for 80 elipsing binary stars.
Star Name Magnitude range Epoh Period Type Spetral type
Variable Other ID (V) (HJD2440000+) (days)
NSV 13694* GSC 5785 1113 12.00{12.60(12.26:) 12032.833 0.586774 EB
NSV 13702 HD 204059 8.82 { 9.21 (9.10) 12867.648 0.690808 EB/KE A9V (4)
NSV 13749* HIP 106234 8.38 { 8.8: (8.75:) 12625.750 26.921 EA F7V (2)
NSV 14254 GSC 9118 0898 9.71 { 10.17 (9.92) 12875.786 1.23501 EB F6 (11)
NSV 14780 GSC 8018 0185 11.25{11.81(11.37) 12502.749 1.40296 EA
NSV 19977 HIP 067712 8.44 { 8.70 (8.51) 8509.652 2.482874 EA F5V (3)
NSV 20517 HIP 079061 8.58 { 8.68 (8.61) 8510.607 1.7587 EB/GS A0V+K0III (4)
NSV 20859 HD 152590 8.40 { 8.47 (8.46:) 12893.699 4.48886 EA 07.5V (21)
NSV 22125* HD 158073 8.74 { 9.07 (9.07) 12452.597 1.297320 EB B2V:+B2V: (10)
NSV 24021* HIP 087511 9.50 { 9.78:(9.74:) 8744.810 4.39433 EA F2/3V (5)
NSV 24084 HD 164516 7.77 { 7.99 (7.98) 12548.530 3.03868 EA/KE B2V (17)
NT Vel * HIP 042061 8.32 { 9.02 (9.00) 12709.677 9.255699 EA B6V(n) (1)
V0722 Mon HIP 030806 7.74 { 7.96 (7.87) 8508.119 1.421785 EA F5V (5)
V4386 Sgr* HIP 089404 8.45 { 8.67 (8.6:) 12498.443 21.5958 EA B1Ib/II (3)
Soures of spetral type:
(1) Houk and Cowley, 1975. (2) Houk, 1978. (3) Houk, 1982. (4) Houk and Smith-Moore, 1988.
(5) Houk and Swift, 1999. (9) Nesterov et al., 1995. (10) Garrison et al., 1977. (11) Wright et al., 2003.
(14) Kholopov et al., 2003. (15) Spener and Jakson, 1939. (17) Busombe, 1998. (21) Walborn, 1972.
(22) Claria, 1974. (23) Voigt, 1956. (24) Ohsenbein, 1980. (25) Wakerling, 1970. (26) Weis et al., 1981.
Notes on individual stars:
NSV 00470 = Slightly eentri. Too few elipses. More photometry needed. Primary
elipse might be the seondary. Two elipses reorded but not lassied as variable in the
HIP atalogue.
NSV 00675 = Wrong period in the ASAS-3 atalog (Pojmanski, 2002): 2.2702 d.
NSV 00728 = Classied as RR-type with a period of 0.37503 d. in the rst ASAS-3
atalogue (Pojmanski, 2002). Light urve suggests an EW-type.
NSV 01162 = Hipparos missed the elipses. Very eentri system.
NSV 02969 = O'Connell eet. Max. II = 9.59.
NSV 03282 = Primary elipse might be the seondary.
NSV 03598 = Period might be half the value given.
NSV 03613 = O'Connell eet. Max. II = 8.40. Classied as DSCT with half the period
by Piquard (2001).
NSV 03687 = O'Connell eet. Max. II = 9.52. Inluded in Piquard (2001) with uner-
tain type and a period of 0.098121 d.
NSV 03702 = Emission line star aording to Wakerling (1970). V magnitude is on-
taminated by a nearby star and its real value is probably 0.2 mag. fainter.
NSV 03836 = Classied as RR/EB in the NSV (Kholopov et al., 2003)
NSV 04014 = B-V around 1.2 (Hog et al., 2000).
NSV 04057 = Eentri binary. Primary elipse might be the seondary.
NSV 04250 = Slightly eentri.
NSV 04309 = Slight O'Connell eet. Max II = 10.62.
NSV 04387 = Light urve similar to that of NSV 04419 (Otero, 2003)
NSV 04451 = Houk and Swift (1999) give spetral type G6V.
NSV 04749 = Period disovered by Piquard (2001) but lassied as EA.
NSV 04871 = Might be EB-type.
NSV 05466 = Might be EB-type.
NSV 05525 = Visual binary. B= 12.6. Sep.2:
00
8. (Worley and Douglass, 1997)
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NSV 05640 = Period might be half the value given.
NSV 05978 = Might be EA-type.
NSV 06792 = Very eentri system.
NSV 07118 = Combined brightness. Visual binary. A= 8.6; B= 9.3 V (Mermilliod et al.,
1997). Sep= 3
00
(Worley and Douglass, 1997)
NSV 07355 = One of the massive elipsing binary andidates in Garrison et al., 1983.
NSV 08029 = Eentri system.
NSV 08145 = Eentri system. Unertain elipse depths.
NSV 10456 = Eentri system.
NSV 10862 = Very eentri.
NSV 10915 = Satter speially during Min II. The primary is intrinsially variable.
NSV 12502 = Dierent minima but period too short for EB/KW. 2MASS olors indiate
a late type star.
NSV 13694 = Satter at seondary minimum.
NSV 13749 = Eentri binary. Two HIP elipses reorded but not lassied as variable
in the HIP atalogue.
NSV 22125 = EW-like light urve. Visual binary. A= 9.0; B= 11.8. Sep. 1
00
(Dommanget
& Nys, 2002).
NSV 24021 = Classied as G5 in Ohsenbein (1980).
NT Vel = Eentri system.
V4386 Sgr = Too few observations of minima II. Seondary minimum might be the pri-
mary.
Figure 1. Light urve of NSV 01162 showing ASAS-3 and Hipparos data.
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Figure 2. Light urve of NSV 04253 showing ASAS-3 data.
Figure 3. Light urve of NSV 06792 showing ASAS-3 data.
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Figure 4. Light urve of NSV 03877 showing ASAS-3 data.
Figure 5. Light urve of NSV 10862 showing ASAS-3 and Hipparos data.
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V829 Her (GSC 02597-00679 = TYC 2597-679-1) was disovered serendipitously as
an X-ray soure during the Einstein Observatory Extended Medium Sensitivity Survey
(Gioia et al., 1987). It was suspeted to be a W UMa system by Fleming et al. (1989).
Soon thereafter, Robb (1989) obtained photometri observations of the system and on-
rmed the W UMa variability type. He found a period of 0.35813 days, whih was only
approximate beause of the short time span. Later, Agerer & Hubsher (1995, 1999, 2000)
obtained some minima times. Lu & Ruinski (1999) observed this system spetrosop-
ially and determined its spetrosopi orbit, suggesting that V829 Her is a W-type W
UMa system, aording to semi-amplitudes of the radial veloity urve of the system.
The system was observed photoeletrially at the Canakkale Onsekiz Mart University
(COMU) Ulupnar Astrophysis Observatory. The observations were performed in the
observational season of 2003. The 40-m Cassegrain reetor equipped with the SSP5-A
photometer and Hamamatsu R 6358 photomultiplier tube was used. All observations were
made with the B, V and R lters of the Johnson UBV RI system. BD +38
Æ
2701 and BD
+38
Æ
2708 were used as omparison and hek stars, respetively. During the observations
no signiant light variation of the omparison and hek star was found. The atmospheri
extintion oeÆients in eah olour for eah observational night were alulated from the
observations of the omparison star using onventional methods. Then, all the dierential
B, V and R magnitudes (in the sense variable minus omparison) were orreted for
atmospheri extintion. The probable error of a single observation point was estimated
to be 0.01 for three lters.
During the observations, six primary and two seondary times of minimum light were
obtained. These times of minima and their errors, whih were determined by using the
method of Kwee & van Woerden (1956), are presented in Table 1. The times of the
minima given in Table 1 are averaged values of the elipse times obtained in B, V and R
olors during the same night. We have ombined the epoh derived by previous authors
with our values in order to derive a new epoh and period of the system (see Table 1).
The O C values and epoh numbers E were alulated with the following light elements,
given by Lu & Ruinski (1999):
HJD
min I
= 2447680:8910 + 0:
d
3581502 E: (1)
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Table 1: Photometri minima times of V829 Her
JD Hel. Method Filter Min
O   C Referene
2400000+ Type
47680.8883 pe VRI I  0:0027 Robb (1989)
47681.7883 pe VRI II 0:0019 Robb (1989)
47682.8607 pe VRI II  0:0001 Robb (1989)
47684.8283 pe VRI I  0:0024 Robb (1989)
47687.8751 pe VRI II 0:0002 Robb (1989)
47689.8448 pe VRI I 0:0001 Robb (1989)
48505.7163 pe VRI I 0:0054 Robb (1992), Lu & Ruinski (1999)
49545.4195 pe BV I  0:0014 Agerer & Hubsher (1995)
50585.4816 pe BV I  0:0075 Agerer & Hubsher (1999)
51294.4410 pe BV II  0:0064 Agerer & Hubsher (2000)
52777.3698 pe BVR I 0:0015 this study
52797.4252 pe BVR I 0:0004 this study
52803.5168 pe BVR I 0:0035 this study
52821.4217 pe BVR I 0:0009 this study
52845.4178 pe BVR I 0:0009 this study
52846.3105 pe BVR II  0:0018 this study
52846.4903 pe BVR I  0:0010 this study
52885.3507 pe BVR II 0:0001 this study
The O   C residuals versus E values are shown in Fig. 1. From Fig. 1, it is seen that
the orbital period hange ould be sinusoidal with very small amplitude. A reasonable t
to the O   C variation an be ahieved by using the following sinusoidal ephemeris:
(O   C) = A
s
sin

2
P
s
(E   T
s
)

; (2)
where A
s
is the semi-amplitude, P
s
the period and T
s
the time of minimum of the si-
nusoidal variation. A weighted least squares solution for T
0
, P , and A
s
, P
s
and T
s
are
given in Table 2. The best sinusoidal t, and also the residuals are plotted against epoh
number in Fig. 1.
The dierential B, V and R light, and B V and V  R olor urves in the instrumental
system are shown in Fig. 2 folded using the elements from data with E > 8000:
HJD
min I
= 2452797:4251(6) + 0:
d
3581516(2) E: (3)
The shape of the light urves is typial of W UMa type. There is no signiant sign of
any asymmetry at maximum lights (O'Connell eet) of the BV R light urves and the
depths of seondary minima are deeper than that of primary minima in BV R light urves
(see Table 3). This indiates that V829 Her is a W type W UMa elipsing binary.
The photometri analysis of the light urves is in progress and will be published else-
where.
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Figure 1. The O-C diagram for V829 Her
Figure 2. The light and olor urves of V829 Her obtained in 2003. Phases were alulated with the
ephemeris (3).
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Table 2: Parameters for the O-C sinusoidal solution
Parameter Value Standard deviation
T
0
HJD 2447680.8909 0.0011
P (day) 0.3581499 0.0000001
A
s
(day) 0.006 0.001
P
s
(year) 10.5 0.5
T
s
(yle) 115 347
 W(O C)
2
(day
2
) 3.310
 5
Table 3: The light levels and their dierenes in the light urves of V829 Her
B V R
Max. light at 0:75 0:300(9) 0:197(8) 0:110(5)
Max. light at 0:25 0:295(9) 0:194(8) 0:112(6)
Min. light at 0:00 0:555(9) 0:441(9) 0:340(7)
Min. light at 0:50 0:575(9) 0:455(9) 0:355(6)
max. (m
0:75
 m
0:25
) 0:005 0:003  0:002
min. (m
0:00
 m
0:50
)  0:020  0:014  0:015
Depth of Min. I 0:258 0:246 0:229
Depth of Min. II 0:278 0:260 0:244
We would like to present our thanks to the Researh Fund of Canakkale Onsekiz Mart
University for partial nanial support.
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ERRATUM FOR IBVS 5496
Erratum for the paper IBVS No. 5496 titled \BVR Photometry of the Contat Bi-
nary Star V829 Herulis": the omparison and hek stars were given in the paper as
BD+38
Æ
2701 and BD+38
Æ
2708, respetively. They should be BD+35
Æ
2882 for ompari-
son and BD+35
Æ
2891 for the hek star.
Volkan Bakis
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We present spetrosopi observations of the HeII4686 line of the reurrent nova
T CrB. We have seured 22 spetra on 16 nights between April 1997 and January 2002
with the Coude spetrograph of the 2.0 m RCC telesope of the Bulgarian National
Astronomial Observatory \Rozhen". The spetra over  100

A (before 971010) and
 200

A (after 990105) around 4686, with resolution of  0:2

Apixel
 1
. The S/N ratio
ahieved is 15-35. Two examples of our spetra are shown in Fig. 1. Journal of the
observations is given in Table 1. The equivalent width (W) of the line is measured
relative to the loal ontinuum at 4677   4690

A. The ux is alulated using B and
V photometry. Typial errors in W and ux measurements are 15-20% and 20-30%,
respetively. The radial veloity is measured at the top of the line and has an unertainty
of about 15 km s
 1
.
T CrB onsists of a red giant and a hot omponent (almost ertainly a white dwarf).
Iijima (1990) and Anupama & Mikolajewska (1999) reported the presene/absene of
the HeII4686 line during the period 1987 { 1997. Combining their data with our new
observations gives us the opportunity to disuss the appearane of the HeII emission
during a period when the U brightness varies by more than 2 magnitudes (see Fig. 2). The
times of HeII4686 observations and detetions are plotted on Fig. 2, together with the
U band variability. We used our data, together with those of Iijima (1990) and Anupama
& Mikolajewska (1999), as well as the long term light urve (Stanishev et al. 2003, and
the referenes therein). As is apparent in Fig. 2, the appearane of HeII4686 emission
orrelates with the U brightness of the objet. Most of the detetions learly orrespond
to the short brightening in U of about U 0:6 at JD2448050 and to the maximum at
JD2450700. Variability in U reets the hanges is the mass aretion rate, provided
that the spetral energy distribution does not hange onsiderably, as is supposed from
spetral tting in high and low states (Stanishev et al. 2003).
The presene of a strong HeII line was reported in the period 1921 { 1946 (see Adams &
Joy 1921, Minkowski 1943, Swings & Struve, 1943, among others). Bearing in mind that
during the last deade the line was not strong and has been deteted on a few oasions
only, the older observations probably indiate a higher mass aretion rate during the
25 years preeding the 1946 outburst of Nova CrB (i.e. higher than the urrent value of
about 2 10
 8
M

yr
 1
estimated by Selvelli et al. 1992).
In an attempt to detet the prole of the HeII4686 line, we subtrated a template
from the rst 5 observations, when the line had W > 1

A, and seemed blue shifted. In
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pratise, we used as templates epohs 000621, 010707, and 020123, where the HeII line
was not deteted. The upper limit (W < 0:5

A) was dened by omparing with (1) spetra
of M giants from the library of stellar spetra of Le Borgne et al. (2003), (2) spetra of
M4III stars (HD 4408 and HD 5316) observed with the same instrumental setup as T
CrB.
The template was then shifted to math the observed red giant spetrum. The shifts
have been alulated (i) via Fourier ross orrelation, and (ii) using the orbital elements
(from Stanishev et al. 2003). The shifted template has been subtrated from the 5 spetra
from 970426 to 971010. Following this, the residual spetra have been shifted to the hot
omponent veloity and averaged. The average prole of HeII4686 obtained from these
5 template{subtrated spetra is plotted in Fig. 1b. The prole of H as observed in
April 1997 (from Stanishev et al. 2003) is also plotted for omparison. The HeII prole
is noisier than that of H beause (i) the HeII line is weaker than H and (ii) the S/N of
HeII spetra is lower than those in H.
As an be seen, the HeII4686 prole is dierent from that of H. The HeII line is
narrower (at half maximum), it does not exhibit double peak at the top, and it also seems
to have an asymmetri prole with blue wing (Fig. 1b). We measured radial veloity in the
higher ux regions of the line where it is pratially symmetri. Part of the observational
data (all ases when W > 1

A) show that this veloity is negative relative to the orbital
veloity of the hot omponent (the hot omponent orbital veloity is supposed to follow
V
h
=  36:7 + 19:5 os[2(   0:563)℄ km s
 1
, see Stanishev et al. 2003). Unfortunately,
we annot be sure whether we observe a blue wing and broad omponent lose to the
ontinuum level (like those deteted in HeII 1640 by Selvelli et al. 1992) beause it is
omparable with the noise and depends on the subtration of the red giant ux. However,
the blue shift at the peak and at half maximum seems to be deteted. On the other two
exposures (obtained on 990105) the line is weaker and its radial veloity oinides with
the radial veloity of the hot omponent.
HeII lines are supposed to be formed in the immediate viinity of the hot omponent.
The blue shift of HeII4686 indiates a motion from the hot omponent toward the observer.
The most plausible explanation is that it arises in an outow from an aretion disk (most
probably a disk wind at the high state of the system). A reeding part of this outow
an also exist, but it has to be obsured by the disk itself.
In T CrB the main the aretion is the Rohe lobe overow from the giant. In addition
to the ow via L
1
, aretion from a stellar wind an supply about 15% of the total
mass aretion rate (Selvelli et al. 1992). However, in nova{like atalysmi variables at
aretion rates  1 10
 8
M

yr
 1
(like that of T CrB) the aretion disk is expeted to
lose about 0.001 - 0.15 of the areting material via an aretion disk wind (i.e. Vitello
& Shlosman 1993; Long & Knigge 2002). It is worth noting that aretion disk winds in
atalysmi variables are best visible as absorption lines and P Cyg proles in the UV
(for example Prinja et al. 2003). The available UV spetra of T CrB are however too
noisy for lear detetion of the UV line proles (see Selvelli et al. 1992 and IUE arhive),
but the prole of HeII4686 suggests the presene of an outow (at least in high state).
We onlude, that the appearane of the HeII emission in T CrB is onneted with
U band variability, and probably therefore with epohs of higher mass aretion rate.
Whether we have aretion disk wind or aretion from a stellar wind (in addition to Rohe
lobe overow) ould be answered by areful investigation with better optial and UV
spetra. This ould also help us to understand when and how aretion from stellar winds,
in wind-fed symbiotis, an exist together with outows from the areting omponent.
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Table 1: HeII4866 line observations of T CrB. The date is in the format YYMMDD. The orbital phase
() is alulated using the ephemeris T
0
=2447918.62+227:
d
5687E (Fekel et al. 2000). The equivalent
width (W), ux of the line and radial veloity are given. The ux is in units of 10
 13
erg m
 2
s
 1
. The
non{detetions (nd) of the line orrespond to upper limits of about W <0.5

A (equivalent to < 0:610
 13
erg m
 2
s
 1
). The alulated radial veloity of the hot omponent,V
h
, is also given (see the text).
Date HJD  W Flux V
r
V
h
Date HJD
[

A℄ km s
 1
km s
 1
970426 50565.529 0.631 2.0 4.22  67  19.0 000516 51681.353 nd
970426 50565.543 0.631 2.7 5.70  99  19.0 000516 51681.368 nd
970427 50566.391 0.635 2.1 4.43  75  19.2 000621 51717.396 nd
971010 50732.219 0.364 1.4 3.31  70  30.6 000818 51775.320 nd
971010 50732.234 0.364 1.6 3.78  75  30.6 000917 51805.288 nd
990105 51184.632 0.352 0.9 1.78  26  32.0 010316 51985.438 nd
990105 51184.646 0.352 1.0 1.98  22  32.0 010407 52007.387 nd
990309 51247.438 0.628 nd { { 010502 52032.350 nd
990309 51247.452 0.628 nd { { 010707 52098.312 nd
990919 51441.325 0.480 nd { { 010904 52157.341 nd
990919 51441.343 0.480 nd { { 020123 52297.684 nd
Figure 1. a) The region around the HeII line. The dotted line orresponds to the alulated radial
veloity of the white dwarf (V
r
= 19 km s
 1
) b) Cleaned proles of HeII4686 and H. Both are
normalised to the remaining hot omponent ontinuum, after the subtration of the red giant spetrum.
The zero of the X-axis orresponds to the alulated radial veloity of the hot omponent.
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Figure 2. Johnson U band light urve of T CrB and observations of the HeII4686 line. The arrows
and rosses indiate the times of HeII4686 observations. The arrows refer to detetions, and rosses to
non{detetions of the HeII4686 emission line.
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The database ASAS (Pojmanski 2002) is quite important for studies of elipsing bina-
ries (Otero 2003). It allows to obtain minima of southern objets (as a matter of fat, by
+30
Æ
delination) { suh measurements have been quite rare last years. Here the database
is used for six early-type binaries. The alulated times of minima are olleted in Table 1.
EM Car is a well known O8 type elipsing binary with orbit of small eentriity
(Andersen & Clausen 1989, hereafter AC; Stikland et al. 1995). New times of minima
should help to preise the period of apside line rotation. All known times of minima are
displayed in Fig. 1. A minimum measured by the writer at La Silla during another projet
is inluded too (the rst row of Table 1; observing details see Mayer et al., 1998). O C
were alulated using the ephemeris by AC:
Prim:Min: = HJD 2445038:8001 + 3:
d
4142765 E:
The best t of minimum times gives the formula
O   C = 0:
d
0132  0:
d
0000016 E  0:
d
0132 sin[2  (E   1250)=4600℄;
+ sign is valid for primary,   for seondary minima. Terms with E of power  2 are
smaller than 0:
d
0001 and are not onsidered. Apparently the sidereal period is a little
shorter (3:
d
4142749) than given by AC; the apside line rotation period is 43 years, time of
periastron passage JD 2449306, and eentriity is unhanged: e = 0:0120. However, the
errors of the new minimum times are rather large and the dierenes against values given
by AC are not strongly onstrained.
SV Cen is a binary with the largest rate of hange of period among all binaries, see e.g.
Drehsel & Lorenz (1995; hereafter DL). Sine it might not be unambiguous to alulate
the number of epohs even in an interval only a deade long (the interval between DL
measurement and ASAS), we divided the ASAS data to two parts and alulated the
period valid for the interval from the year 2000 to 2003, with the resulting value of the
period 1:
d
65764. Aording to DL, the period in February 1993 was 1:
d
65811; alulating
the epoh number with the period equaling the mean of these two values (1:
d
65788), we
got the numbers in Table; the orresponding O  C are displayed in Fig. 2. The average
period in the interval from 1993 to 2001 was then 1:
d
65770. The shortening of the period
was onsiderable sometime around the year 1993.
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Table 1: The times of minima
Name HJD 2400000 Epoh O   C Soure
(error) days
EM Car 48686.9690(20) 1068.5 0.0145 see text
52278.7712(12) 2120.5 -0.0022 ASAS
52280.5022(26) 2121 0.0216 ASAS
SV Cen 51918.7470(17) 5178 2.1984 ASAS
52634.8504(14) 5610 2.1754 ASAS
AQ Cir 28656.350  21099 0.000 Homeister
49012.098  3332 0.009 Mayer et al. (1998)
51981.760  740 0.004 ASAS
52829.578 0 0.000 ASAS
TU Mus 48500.3080 0 0.0014 Hipparos
52402.7436 2813 0.0000 Terrell et al.
52492.9188 2878 0.0016 ASAS
V431 Pup 52944.8168(30) 474 ASAS
V701 So 52081.5401(22) 7720.5 0.0161 ASAS
52081.9210(15) 7721 0.0161 ASAS
52729.1292(14) 8570.5 0.0134 ASAS
52729.5081(6) 8571 0.0113 ASAS



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Figure 1. O   C graph of EM Car. The urves orrespond to the formula given in the text.
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Figure 2. O   C graph of SV Cen alulated with ephemeris Prim. min.=
HJD 2443332:978 + 1:
d
65770 E
AQ Cir was lassied by Lynga (1964) as OB
 
. Dividing the ASAS data into two time
intervals, we got times of minima listed in Table 1, and tting the La Silla measurement
(made in B; Mayer et al. 1998) to the ASAS light urve (in V ; therefore not too preise
proess, due to unknown B   V ), another time of minimum was obtained. Then the
auray of the period allowed to use also the original minimum time by Homeister
(1943). The resulting ephemeris is
Prim:Min: = HJD 2452829:5780(7) + 1:
d
14570492(7) E:
TU Mus is one of several ontat systems of early spetral type; a similar system is
V382 Cyg. In Fig. 3, O   C diagram for this star is plotted. The new minimum ts the
ephemeris given by Terrell et al. (2003) quite well (O   C = +0:
d
0016; the epoh of the
time of a minimum marked \Terrell et al." in Table 1 has been estimated as the middle
of the interval of Terrell's et al. observations). Terrell et al. onluded,that in the time
interval overed by observations, the period was onstant. But they did not onsider the
older times of minima by Oosterho (1928, 1930) and by Knipe (1971), see Fig. 3. These
older minima support a onlusion that TU Mus period lengthens, albeit not regularly {
similar behaviour is known for V382 Cyg (Mayer 1980).
V431 Pup is a variable found by the satellite HIPPARCOS. It is a rare member of
a group of evolved binaries with eentri orbits. Mayer et al. (2002) gave its period as
9:
d
3434; it depended on the estimation of the number of epohs between the HIPPARCOS
minimum and radial veloities measured in thirties. Aording to the ASAS minimum
it appears now that this number of epohs was underestimated by one. It is possible to
identify the time of the ASAS minimum with the time of the deepest measurement, as
HJD 2452944.8168; this, with the HIPPARCOS time, gives the period as 9:
d
35928.
V701 So was reently announed as a binary with a possible light time eet (Mayer
& Wolf 2002). The ASAS material ould be divided into two parts, and times of primary
and seondary minima were obtained. These times not only onrm the time of a mini-
mum published by Mayer & Wolf, they also onrm the trend of the period, i.e., its yli
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Figure 3. O   C graph of TU Mus. Filled irles present the photoeletri minima, open irles the
photographi ones. Ephemeris by Terrell et al. is used: Prim. Min. = HJD 2448500.3066 +
1:
d
38728653 E.
hange. In Table 1, the ephemeris
Prim:Min: = HJD 2446199:4850 + 0:
d
7618728 E:
is used.
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PHOTOMETRIC ORBITS OF KU AURIGAE AND SW CANCRI
LACY, CLAUD H. SANDBERG
Physis Department, University of Arkansas, Fayetteville, AR 72701, USA; email: layuark.edu
I am measuring light urves in the V lter of about 3 dozen elipsing binary stars
with the aim of providing photometri orbits for systems in whih the light ratio is large
enough to detet double lines in the spetra with existing spetrometers. The target list
was seleted in a number of dierent ways, and sometimes I nd that a binary will not be
suitable for the determination of absolute dimensions and masses beause the light ratio
is too large to show double lines. Still, it may be useful for future studies to publish a
photometri orbit for these systems. In this paper are the photometri orbits of 2 suh
binaries seleted from the list of Popper (1996). Popper gives an estimate of the spetral
type of the ombined light, but not the individual spetral types. I have estimated the
individual spetral types by using the entral surfae brightness of the seondary ompo-
nent and the equation in Lay et al. (1987) that relates the entral surfae brightness to
the dierene in visual surfae brightness parameter Fv. Popper (1980) gives a alibration
of the visual surfae brightness parameter that allows the spetral type of the seondary
to be estimated from the ombined spetral type.
Observatory and telesope:
URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-inh Shmidt-
Cassegrain reetor.
Detetor: 1020x1530 pixels SBIG ST8EN CCD ooled to (typ.)
 20 C; 1.15 arse square pixels; 20
0
(N-S)30
0
(E-W) eld
of view.
Method of data redution:
Virtual measuring engine (Measure 1.97) written by C.H.S. Lay in 2003.
KU AURIGAE
Name of the objet:
KU Aur = GSC 02422 00020
Comparison star(s): GSC 02422 01381
Chek star(s): GSC 02422 00931
2 IBVS 5499
Elipse ephemeris and soure or method:
HJD Min I = 2451923:43191 + 1:31957012 E
0:00010 0:00000045
The ephemeris is a least-squares t to primary minima of Agerer & Hubsher (2002),
Nelson (2002), and Lay (2003).
Light urve tting tehnique and referenes:
Nelson-Davis-Etzel (NDE) model as implemented in the ode EBOP (Etzel 1981;
Popper & Etzel 1981).
Table 1:Auxiliary tting parameters and soures:
Component Hotter Cooler Referene
Limb-darkening oeÆient 0.60 0.81 Diaz-Cordoves et al. 1995
Gravity-brightening oeÆient 0.25 0.25 Claret 1998
Eetive temperature (K) 6500 4000 Popper 1980
Spetral lass F5 K7 Popper 1996
Table 2: Fitted orbital parameters and unertainties:
Parameter Hotter Cooler
Central surfae brightness 1 0.069  0.004
Radius 0.268  0.002 0.231  0.003
Ratio of radii 0.862  0.015
Angle of inlination (degrees) 88.0  0.5
Reeted light 0.001 0.008
Photometri mass ratio 0.167 assumed
Luminosity 0.950  0.014 0.050  0.014
Third light 0.176  0.017
Standard error of residuals (mag) 0.006066
Number of observations (9-pt normals) 150
Availability of the data:
May be obtained from the author (layuark.edu).
Remarks:
The seondary star appears to be a subgiant. The system is assumed to be semi-
detahed.
SW CANCRI
Name of the objet:
SW Cn = GSC 00812 00052
Comparison star(s): GSC 00812 00083
Chek star(s): GSC 00812 00121
IBVS 5499 3
Figure 1. Fitted light urve and data plot (the data are 9-point normals).
Elipse ephemeris and soure or method:
HJD Min I = 2452598:89788 + 1:79920613 E
0:00014 0:00000040
The ephemeris is a least-squares t to primary minima of Zejda (2002), Lay (2002),
and the epoh in the GCVS (1985).
Table 3:Auxiliary tting parameters and soures:
Component Hotter Cooler Referene
Limb-darkening oeÆient 0.60 0.81 Diaz-Cordoves et al. 1995
Gravity-brightening oeÆient 0.25 0.25 Claret 1998
Eetive temperature (K) 6700 4000 Popper 1980
Spetral lass F2 K7 Popper 1996
Table 4: Fitted orbital parameters and unertainties:
Parameter Hotter Cooler
Central surfae brightness 1 0.1265  0.0024
Radius 0.1931  0.0022 0.1962  0.0030
Ratio of radii 1.016  0.019
Angle of inlination (degrees) 85.26  0.19
Reeted light 0.002 0.004
Photometri mass ratio 2.89  0.16
Luminosity 0.889  0.014 0.111  0.014
Standard error of residuals (mag) 0.006730
Number of observations (9-pt normals) 335
4 IBVS 5499
Figure 2. Fitted light urve and data plot.
Availability of the data:
May be obtained from the author (layuark.edu).
Remarks:
The model would not onverge with third light as a variable parameter. The se-
ondary star appears to be a subgiant. The system is detahed.
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es:
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REPORTS ON NEW DISCOVERIES
The last issue of the volume publishes a list of newly disovered variables. Figures
(nding harts and light urves) and data les are available eletronially.
The Editors
Date: 25 July 2003
Observer(s) and aÆliation(s):
Tappert, C. - Universidad de Conepion, lausgemini.fm.ude.l
Gansike, B.T. - University of Southampton, btgastro.soton.a.uk
Mennikent, R.E. - Universidad de Conepion, rmennikstars.fm.ude.l
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USNO-A2.0 0600-00386907 = GSC2.2 S00111322304
Date: 10 Otober 2003
Observer(s) and aÆliation(s):
Bernhard, K. - Linz, Austria, kl.bernhardaon.at
Frank, P. - Velden, Germany, frank.veldent-online.de
Lloyd, C. - Rutherford Appleton Laboratory, UK, lastro1.bns.rl.a.uk
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Date: 10 Otober 2003
Observer(s) and aÆliation(s):
Rinner, C. - Ottmarsheim Observatory, rinnerwanadoo.fr
Bernasoni, L. - Les Engarouines Observatory, laurent.bernasoni.51wanadoo.fr
Demeautis, Ch. - Village-Neuf Observatory, sky.walkerwanadoo.fr
Waelhli, N. - F.-X. Bagnoud Observatory, infoofxb.h
Coquille, L. - F.-X. Bagnoud Observatory
Matter, D. - Village-Neuf Observatory
Cotrez, V. - Village-Neuf Observatory
Behrend, R. - Geneva Observatory, raoul.behrendobs.unige.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Cross-identiation(s):
GSC 6328-223
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ation(s):
USNO-A2.0 975-20094153
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Cross-identiation(s):
GSC2.2 N031330127360
Date: 10 Otober 2003
Observer(s) and aÆliation(s):
Bosh, J.-G. - Collonges Observatory, jean-gabriel.boshphysis.unige.h
Demeautis, Ch. - Village-Neuf Observatory, sky.walkerwanadoo.fr
Bernasoni, L. - Les Engarouines Observatory, laurent.bernasoni.51wanadoo.fr
Coquille, L. - F.-X. Bagnoud Observatory, infoofxb.h
Waelhli, N. - F.-X. Bagnoud Observatory
Deluz, D. - F.-X. Bagnoud Observatory
Rinner, C. - Ottmarsheim Observatory, rinnerwanadoo.fr
Matter, D. - Village-Neuf Observatory
Cotrez, V. - Village-Neuf Observatory
Behrend, R. - Geneva Observatory, raoul.behrendobs.unige.h
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ation(s):
GSC 6315-0727
Date: 18 November 2003
Observer(s) and aÆliation(s):
Oksanen, A. - Nyrola Observatory, Finland, arto.oksanenjklsirius.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GSC 3693-1720
Date: 24 November 2003
Observer(s) and aÆliation(s):
Hajek, P. - Brno Observatory, e-mail: phajeksi.muni.z
Koss, K. - Brno Observatory, e-mail: karel.kosstisali.z
Kudrnaova K. - Brno Observatory, e-mail: jkudrnaovaentrum.z
Motl D. - Brno Observatory, e-mail: dmotlvolny.z
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Date: 25 November 2003
Observer(s) and aÆliation(s):
Shevhenko, V.G. - Kharkiv Nat. Univ., shevhenkoastron.kharkov.ua
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Date: 6 January 2004
Observer(s) and aÆliation(s):
Sorokin, P. - Mosow Astronomy Club
Antipin, S. - Sternberg Astronomial Institute and Institute of Astronomy, Russian
Aademy of Sienes, antipinsai.msu.ru
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Observer(s) and aÆliation(s):
Nelson, R. H. - Sylvester Roboti Observatory, Prine George, BC, Canada,
bob.nelsonshaw.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Observer(s) and aÆliation(s):
Sokolovsky, K.V. - Sternberg Astronomial Institute
Antipin, S.V. - Sternberg Astronomial Institute and Institute of Astronomy, Rus-
sian Aademy of Sienes, antipinsai.msu.ru
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Observer(s) and aÆliation(s):
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, R. A. - Antelope Hills Observatory, Bennett, CO USA,
bob.koworldnet.att.net
RA(J2000) De(J2000) type Mag.
08
h
31
m
25:
s
25 +11
Æ
48
0
13:
00
1 EW 13.6 - 14.2 V
Period Epoh
0:
d
3237 2452642.9987
Cross-identiation(s):
GSC 0804-0118 = USNO-B2.0 1018-0170646
8 IBVS 5500
Date: 21 January 2004
Observer(s) and aÆliation(s):
Sergeev, S. G. - Crimean Astrophysial Observatory, sergeevrao.rimea.ua
Doroshenko, V. T. - Crimean Laboratory of the Sternberg Astronomial Institute,
doroshensai.rimea.ua
Golubinskiy, Yu. V. - Crimean Astrophysial Observatory, urixrao.rimea.ua
Merkulova, N. I. - Crimean Astrophysial Observatory, nellyrao.rimea.ua
Sergeeva, E. A. - Crimean Astrophysial Observatory, selena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rimea.ua
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Date: 22 January 2004
Observer(s) and aÆliation(s):
Bedient, J. - University of Hawaii, bedienthawaii.edu
Rihwine, P. - University of Arizona, pebbleremail.arizona.edu
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B1.0 0844-0397216 = 2MASS J18381408-0531148 = MSX6C G026.5153+00.4088
Date: 23 January 2004
Observer(s) and aÆliation(s):
Ko, R. A. - Antelope Hills Observatory, Bennett, CO USA,
bob.koworldnet.att.net
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GSC 2936 0478 = USNO-B1.0 1320-0191566
Date: 26 January 2004
Observer(s) and aÆliation(s):
Kosmas Gazeas - University of Athens, Athens, Greee,
kgazeskiathos.physis.auth.gr
Panagiotis Niarhos - University of Athens, Athens, Greee, pniarho.uoa.gr
IBVS 5500 9
RA(J2000) De(J2000) type Mag.
14
h
19
m
41
s
+05
Æ
54
0
06
00
EW 10.4 (V)
Period Epoh
0:
d
56717 2452767.3482
Cross-identiation(s):
GSC 0323-0830
Date: 26 January 2004
Observer(s) and aÆliation(s):
Ko, R. A. - Antelope Hills Observatory, Bennett, CO USA,
bob.koworldnet.att.net
RA(J2000) De(J2000) type Mag.
06
h
53
m
23:
s
5 +19
Æ
10
0
24:
00
8 EB? 13.6 - 14.3 V
Period Epoh
0:
d
5997 2452678.7571
Cross-identiation(s):
USNO-A2.0 1050-04473675 = USNO-B1.0 1091-0130715
Date: 26 January 2004
Observer(s) and aÆliation(s):
Nakajima, K. - Mie, Japan, K.Nakajimaztv.ne.jp
Yoshida, S. - MISAO Projet, ometaerith.net
Kadota, K. - Ageo City, Saitama, Japan, keni-kastroarts.o.jp
RA(J2000) De(J2000) type Mag.
18
h
43
m
23:
s
82 {21
Æ
20
0
37:
00
7 EA 13.18-13.84
Period Epoh
1:
d
6351 2452875.9458
Cross-identiation(s):
MisV0665 = GSC 6292-01507 = USNO-A2.0 0675.29051924
ERRATUM FOR IBVS 5500
Geert Hoogeveen reported the following error:
IBVS No. item printed orret
5500 identier (# 5) GSC 3328-0163 GSC 6328-0163
